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T НЕ Моко. D BO O K 


is the 2oth letter of our alphabet. It was 

also a letter in the alphabet of the Sem- 

ites, who once lived in Syria and Pales- 
tine. They called the letter zaw, their word for mark. 
They used a cross-shaped mark they may have bor- 
rowed from an Egyptian hieroglyphic, or picture symbol, 
used as a check mark. The Greeks borrowed the letter 
from the Phoenicians. They moved the crossbar to the 
top of the vertical stroke. They called their letter tau. 
See ALPHABET. 

Uses. T ort is about the second most frequently used 
letter in books, newspapers, and other printed material 
in English. As an abbreviation in geographic names, it 
may stand for territory or township. As a musical abbre- 
viation, ¢ may indicate tenor, tempo, or time. In gram- 
mars and dictionaries, it means tense or transitive. It may 
also stand for ton, temperature, or Testament, as in О.Т., 
or Old Testament. 

Pronunciation. A person pronounces ¢ by placing the 
point of his tongue on his upper teethridge, with his М 
lips and vocal cords open, and expelling his breath be- Шорон» shape iem КУЫШ Rees 
tween bia un and tongue ш en moss EAS cane from the Semitic word taw, which means mark, 
castle, the t is silent, In the combination tion, t may be 
pronounced sh as in nation, or ch as in question. In the 
combination ZA, as in thin, a person pronounces £ by 
placing his tongue blade below the points of his upper 


teeth: and expelling his breath between his tongue and 
teeth, with his vocal cords relaxed. In words like thine, The Romans, about A.D. 114, 
the process is the same, but the vocal cords vibrate. See gave the letter its capital form. 
PRONUNCIATION. I, J. GELB and J. M. WELLS 


The Greeks, about 600 
B.C., put the crossbar at the 
top of their letter, called tau. 


Ru — 
= The Phoenicians, about 1000 
B.C., used a simple cross mark. 


e The Semites, about 1500 B.C., 


used this letter, taw, for mark 


The Small Letter t developed from _ 
Roman writing in the A.D. 500's. tÆ —-. 
was changed slightly in the 800's, and T 
had the form we use now by the 1500's. 


Cc tt 


A.D. 500 A.D. 800 


The Egyptians, about 3000 
B.C., used this checkmark, 


TAANIT ESTHER 


TAANIT ESTHER. See Purim. 

TAB. See AIRPLANE (Controls). 

TABASCO, tuh BAS koh, or tah VAHS koh, is a state 
of southeastern Mexico along the Gulf of Campeche. 
For location, see Mexico (color map). Tabasco has a 
population of 362,716, and an area of 9,783 square miles. 
It lies on a low, tropical plain, much of which is marshy. 
'The chief farm products include bananas, coconuts, 
cacao, and sugar cane. The large forests produce hard- 
woods, rubber, chicle, resins, and dyes. Tabasco was 
crossed by Hernando Cortes in 1524. It is one of the 
original states of Mexico. Villahermosa is the capital 
of Tabasco. CHARLES С, CUMBERLAND 

See also OLMEG INDIANS. 

TABBY. See Car (Colors and Markings). 

TABERNACLE, TAB er NaK’l, or ^ Tent of Meeting,” 
was the center of worship of the Israelites during early 
Biblical times. The Hebrews built it during their wander- 
ings in the desert. While on Mount Sinai, Moses re- 
ceived instructions for building the Tabernacle. The 
materials were provided by the free offerings of the 
people. The Tabernacle was dedicated on the first day 
of the second year after the Israelites fled from Egypt 
on their way to Palestine. 

According to the Bible, the place of worship was 45 
feet long, 15 feet wide, and 15 feet high. Its framework 
of acacia wood was overlaid with fine gold. The ceiling 
was of white linen with figures of blue, purple, and 
scarlet angels woven into it. The structure was covered 
with a curtain of goat’s hair and a layer of skins. A veil 
of linen divided the inside into two sections, the Holy of 
Holies and the Holy Place. The Holy of Holies contained 
the Ark of the Covenant. The Ark held the Tables of 
the Law on which the Ten Commandments were written. 


It was called Ark of the Covenant because it was a 
symbol of the Jews’ covenant, or agreement, with God, 
Above the Ark was the “mercy seat,” a cover of gold 
with angels at each end. In the Holy Place were the 
table of shewbread (bread made without yeast), the 
altar of incense, and the candlestick, all of gold. 

The Tabernacle stood within a court, enclosed by rich 
curtains and brass pillars. It opened toward the cast, 
and faced the altar where the people brought their sac- 
rifices to be offered by the priests. The court also con- 
tained a laver where the priests washed their hands and 
feet before entering the Holy Place. 

The Tabernacle and its furnishings could be carried 
from place to place. It was moved from the desert to 
Gilgal, then to Shiloh after the Israelites conquered 
Canaan. Later it was moved to Nob, then to Gibeon, 
and finally brought to Jerusalem, where its relics were 
preserved in Solomon’s Temple. Other places of worship 
are sometimes called tabernacles. 

See also Ark; Mormons (picture, 
Tabernacle); TEMPLE. 

TABERNACLES, FEAST OF. See SUKKOT. 

TABES, TAY beez, means a wasting away of the body. 
It once was used to describe any condition that caused 
such wasting. But its modern usage is almost exclusively 
to describe the wasting caused by syphilis, one of the 
venereal diseases (see VENEREAL Disease). In this con- 
dition it is called tabes dorsalis, meaning a wasting away 
of the dorsal, or back part, of the spinal cord. Persons 
with tabes dorsalis have difficulty coordinating their 
movements. They may lose all feeling in their arms and 
legs, and their leg muscles deteriorate. The optic nerve, 
an eye nerve, may be affected. Louis D. Bosnes 

TABLE MANNERS. Sce ETIQUETTE. 

TABLE MOUNTAIN. See Care Town; 
Arrica (What to See and Do). 
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The Tabernacle was an or- 
nate place of worship built by 
the Israelites during their wan- 
derings in the desert. They 
could move it from place to 
place. The Israelites com- 
pleted it in about six months. 


A Formal Table Setting 
must follow traditional rules. 
A white tablecloth, a center- 
piece, candles, and proper 
placement of dishes and silver 
are essential. 


An Informal Table Setting 
for а buffet dinner can be ar- 
ranged in various ways. The 
dinnerware, silver, and serving 
dishes are placed on the buffet. 


TABLE SETTING is the art of providing an attractive 
background for a meal. Part of the pleasure in eating 
lies in the beauty of the dining table. Custom has long 
governed the proper setting of a table. Methods vary 
somewhat in different countries and among different 
peoples, but certain customs of table setting have be- 
come standard throughout the United States. They are 
much like those used in Europe. 

Customs in table setting vary chiefly according to 
the formality of the meal, although variations for in- 
dividual or family tastes are common. The main differ- 
ences are in the number and types of dishes and pieces 
of silver used. There are also some differences in the 
placement of dishes and silver. 

An important part of the table setting is the table- 
cloth and decoration. For ordinary family meals, a 
cotton, rayon, or linen tablecloth is both customary 
and proper. It may be white or colored, or have a figured 
design. At more formal dinners a white damask or lace 
cloth is customary. Hostesses often use mats made of 
cloth, plastics, cork-or light woods at informal and 
semiformal meals. 

The Centerpiece. No centerpiece is necessary for 
family meals, although many families kcep a low bowl 
of flowers or a small centerpiece in the center of the 
table. But at a formal dinner party, hostesses usually 
arrange a centerpiece of flowers or fruit, or use some art 
object or even scattered leaves or flowers. Candlesticks 
may be set in a group or arranged in pairs. Lighted 
candles are customary at formal dinners. 

Serving silver is placed according to the manner in 
which the meal is to be served. If dishes are served 
family style, the serving silver lies in front of the host or 
hostess, to be placed in the different dishes as they are 
served. Carving tools are always placed in front of the 


d b 
International Silver Co. 


Gladding, McBean & Co. 


person sitting at the head of the table. At a small table, 
the sugar bowl and cream pitcher are placed near the 
center of the table, along with the salt and pepper 
shakers and any relish dishes. If there are several sets of 
these condiment dishes, they are placed in groups along 
the center line. 

At a Formal Dinner Party, nothing but salt and 
pepper shakers is ever placed on the table. All other 
seasonings and dishes are passed at the proper time. No 
serving silver is placed on the table. 

The setting of the individual places follows a definite 
pattern, whether the meal is formal or informal. Forks 
are set to the left of the plate, and knives and spoons 
to the right. Knives have their cutting edges turned 
toward the plate. At dinners where a cocktail fork is 
to be used, it is placed to the right of the spoons. All 
silverware is arranged in the order of its use, with the 
first to be used laid on the outside, farthest from the 
plate. Only the silver needed for the courses and dishes 
being served is on the table. Dessert silver is brought 
on as the dessert is served. 

Napkins may be placed to the left of the forks or on 
the service plate. A service plate is used at a formal 
dinner with a cocktail, soup, or fish course, or with a 
salad which is served as a separate course. The service 
plate is taken away at the end of the course for which 
it is used. A bread-and-butter plate is set in front of the 
forks. The bread-and-butter knife is laid on the bread- 
and-butter plate. A salad plate may be placed to the 
right or left, but is usually at the left. Glasses are set 
directly in front of the knives, and coffee cups are placed 
to the right of the spoons. Place cards and nut cups are 
customarily set on the left, just above the plate and 
the first fork. HELEN MARLEY 

See also Foon (pictures); HOMEMAKING (pictures). 
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TABLE 
TENNIS 


TABLE TENNIS, or PING-PONG, is a speedy indoor 
game, somewhat like lawn tennis on a small scale. 
Young and old, men and women, play the game. It 
has become popular throughout the world. 

Playing Equipment. Table tennis is played on a 
table that measures g by 5 feet. The table top must be 
go inches above the floor, and must yield a uniform 
bounce of between 8 and 9 inches when a standard 
table tennis ball is dropped on it from a height of 12 
inches. The upper surface of the table must be dark- 
colored, with a white line 1 inch wide along each edge. 

A net running parallel to the end lines divides the 
playing surface into two courts of equal size. The net, 
suspended by a cord, stretches across the center of the 
table between two upright posts that are 6 inches high. 
Neither post can be more than 6 inches outside the 
edge of the table. Table tennis players use small wooden 
paddles to hit a celluloid ball that measures between 
4} and 41 inches in circumference. The balls weigh 
is of an ounce. The paddles may be covered with 
studded rubber. 

How to Play. To serve, the player flips ball up from 
the open palm and hits it with the paddle. The ball 
must hit on the server's side of the net, then bounce over 
the net without touching it, and hit the table on 
the other side. The receiver returns by knocking the 
ball back over the net so that it hits the table only on 
the server's side. A player must always wait for the ball 
to bounce before returning it. He scores a point when 
his opponent serves incorrectly or fails to return the ball 
legally. After the first 5 points are scored, the receiver 
serves the next 5. The first player to score 21 points wins 
the game. ‘Table tennis may be played with one person 
or two on each side. When four play, each partner hits 
the ball in turn. 

Development of Table Tennis. ‘The first known men- 
tion of a game resembling table tennis is a “miniature 


MAIN STROKES OF TABLE TENNIS 


DIMENSIONS OF 
THE FLOOR SPACE AND TABLE 


lawn tennis game" in a London catalog of 1884. Charles 
Barter took out a British patent in 1891 for cork balls, 
clamp posts, and rectangular millboard rackets. While 
in the United States in 1890, James Gibb saw toy cellu- 
loid balls and introduced them into the indoor tennis 
game in England. 

A British firm manufactured table tennis equipment 
and registered the name Ping-Pong in England in 1900 
and in America in 1901. Soon afterward, it sold the 
American rights to Parker Brothers of Salem, Mass. 
‘The monopoly of the game by these two companies and 
their dictation of rules and equipment led to a revolt 
by internationally organized players in 1921. As a re- 
sult, the unpatented name Table Tennis was adopted. 

During the mid-1920’s, interest in table tennis in- 
creased, and many American families bought equip- 
ment to play the game in their homes. At the same 
time, players around the world held meetings to form a 
table tennis organization. In January, 1926, the Inter- 
national Table Tennis Federation (ITTF) was formed, 
and world tournaments were held annually. Since 19; 
the ITTF has held world tournaments every two years. 
The U.S. Table Tennis Association has been a member 
of the ITTF since 1933. 


PETER W. ROBERTS 


GRIPPING THE PADDLE 


TABLEAU, ТАВ (оһ, is a static scene composed of 
three-dimensional figures, either living or inanimate. 
Usually the scene represents an historical, legendary, 
or allegorical event. 

When living figures are employed it is called a tab- 
leau vivant, or living picture. Real persons assume poses 
on a stage or within some other framework, and main- 
tain rigid statuesque positions throughout the showing. 
Originally, in the 1500s, these living tableaux were 
used to make the visual art of the painter or sculptor 


more expressive. In the middle 1800's they were fre- 
quently used on the American stage to celebrate a 
striking historical scene. The Signing of the Declaration of 


Independence and Da Vinci's painting The Last Supper 
are frequently depicted in tableaux vivants. 

A tableau may use figures of wax or other materials, 
as in Madame Tussaud's famous museum in London, or 
as in a department store display. 

One of the most familiar tableaux of this type is the 
crèche. During the Christmas season, figures represent- 
ing the Holy Family, the wise men, the shepherds, and 


Arthur Gould 


Living Tableau of a Painting called Feeding Her Birds, by 
Jean Millet, shows actors posing in the same position as the 
persons in Millet's painting. The frame and the painted backdrop 
behind the actors complete the illusion. 


their sheep are grouped around the Infant Jesus. This 
group is usually framed in a cutaway representation of 
the stable in Bethlehem. 

"Tableaux, whether composed of living or artificial 
figures, provide a simple and effective means to com- 
memorate a special event. RicHARD MOODY 

TABLELAND is similar to a plateau. See PLATEAU. 

TABLEWARE. See KNIFE, FORK, AND Spoon; NICKEL 
SILVER; SILVER. 

TABLOID. See Newspaper (Tabloids). 

TABOO, /uh BOO, also spelled Таво, is a Polynesian 
word. In our language, it has come to mean forbid, ex- 
clude, or shut out. 

In the practice of taboo, the Polynesians and other 
primitive peoples set apart certain objects as especially 
sacred, or as unclean and harmful. They forbade the 
touching of such objects. This custom exists among 
tribes in America, Africa, Central Asia, and India. It 


TACHEN ISLANDS 


also appears in some religious practices of the Grecks, 
Romans, and Jews. 

Taboos apply to foreigners, new things, burial 
grounds, parts of one's person, objects set apart for kings, 
chiefs, and priests, to sick persons, magicians, and so 
on. Taboo objects are marked in many ways, often by 
a piece of white cloth or a stick with dry leaves. In old 
Hebrew law, the many restrictions about sacred and 
unclean things are examples of taboo. 

Some peoples looked upon tabooed things as sacred. 
Their gods supposedly punished them if they violated 
any of the taboos. WILSON D. WALLIS 

See also Inor. 

TABOR, HORACE А. W. See CoronApo (Famous 
Coloradans). 

TABOR, MOUNT. See Mounr TABOR. 

TABRIZ, tuh BREEZ (pop. 279,168) is the second 
largest city in Iran. It is the capital of Azerbaijan prov- 
ince, in the northwestern corner of the country. It lies 
about 35 miles from Lake Urmia, and is almost sur- 
rounded by mountains, For location, see IRAN (color 
map). Earthquakes have nearly destroyed the city 
several times. 

Tabriz is famous for its fine Persian rugs, and has a 
large trade in dried fruits and leather goods. It also 
produces matches, flour, and textiles. 

Historians do not know exactly when the city was 
founded, but it was probably before the A.D. 300's. It 
served as Iran's capital for a short time in the early 
1500's. Russian troops occupied Tabriz in 1827, and 
again during World Wars І and П. Riıcnaro N. Frye 

TABULARIUM, 748 yoo LAIR ih um, was a magnifi- 
cent library in which the ancient Romans stored their 
records. It stood on Capitoline Hill. The Romans 
built the "Tabularium іп 73 в.с. See also Forum, 
Roman. 

TACAMAHAC. See РоргаАВ. 

TACHÉ, tah SHAY, SIR ÉTIENNE PASCHAL (1795- 
1865), was a Canadian statesman. He served twice as 
prime minister of the province of Canada, and pre- 
sided over the Quebec Conference of 1864 that paved 
the way for the federation of the British North Ameri- 
can colonies. 

Taché was born at St. Thomas, Quebec. He was 
graduated from the Quebec Seminary. After serving in 
the British militia during the War of 1812, he practiced 
medicine. 

In 1841 Taché entered the Legislative Assembly of 
Canada, and later served as commissioner of public 
works, member of the legislative council, and receiver- 
general. He was knighted in 1858. 

‘Taché formed a cabinet with Sir John Macdonald in 
1856, and became prime minister. In 1864 the two men 
again formed a cabinet with Taché as prime minister. 
But Macdonald was the real head of the government in 
both ministries. W. К. WILLOUGHBY 

See also MACDONALD, SIR JOHN A. 

TACHEN ISLANDS, two islands off the China coast, 
lie 210 miles north of Formosa. These islands served as 
Nationalist headquarters during the Chinese civil war 
until Communist planes bombed them in January, 
1955. The Nationalists then left the islands and set up 
headquarters in Formosa. 
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TACHINA FLY 


TACHINA FLY, ТАК ih 
nuh, is the hame of a group 
of gray or black flies which 
have bristly bodies. They 
are helpful to man because 
their larvae eat many kinds 
of insects. 


Scientific Classification. 
'The tachina belongs to the 
family Tachinidae. The red- 
tailed tachina is classified as 
genus Winthemia,species quad- 


vsp, rifustulala. CARL D. DUNCAN 

Red-Tailed Tachina Fly See also Fry (Useful 
Flies). 

TACHISTOSCOPE. See Reapinc (Improving Read- 


ing Speed). 

TACHOMETER, /u/; KAHM ee ter, is a device for meas- 
uring the speed of rotation of a spinning shaft or wheel, 
usually in terms of revolution per minute (rpm). 

The most common type of tachometer consists of a 
rubber cone that may be inserted in a hole in the center 
of the spinning shaft or wheel, a handle to hold it, and 
a speed-recording device. In some cases this speed re- 
corder resembles the parts of a speedometer. It has a 
rotating magnet that pulls on an armature restrained 
by a spring, and the movement of the armature gives 
the rotary speed in revolutions per minute. In other 
cases the rubber cone sets in motion a train of wheels 
which has a centrifugal arm geared to it. The deflection 
of this arm under spin shows the number of revolutions 
per minute. In still other cases a train of wheels merely 
reduces rotations from the rubber cone. 

For some types of moderately high-speed machines, 
a tachometer consisting of a set of vibrating reeds may 
be used. These reeds resemble the teeth of a comb, and 
each tooth is cut to vibrate at just one frequency. By 
noting which tooth on the device is shaking, one can 
tell how fast the machine is vibrating and hence how 
fast it is turning. These reed tachometers are used on 
marine machines and on large steam turbines. 

Electric tachometers are commonly used in airplanes. 
"They consist of a voltage generator turned by the en- 
gine, and connected by electrical wires to an indicator 
which is a voltmeter. This shows the engine rpm on the 
dial face. 

See also AIRCRAFT INSTRUMENTS (picture, The Instru- 
ment Panel of a Light Private Airplane). 

TACHYCARDIA, rack ih KAHRD ih uh, is an un- 
usually fast heart beat sometimes called ‘“‘heart-hurry.” 
The disorder is usually organic. The varieties of tachy- 
cardia depend upon the type of fast rhythm involved. 
For example, paroxysmal, or spasmodic, tachycardia is 
a rapid heart action occurring at intervals. 

TACHYLYTE, TAK ih lite, is a glassy basic igneous 
rock. Basalt is a tachylyte. These rocks are black, but 
seem brown in portions. Great masses are in Hawaiian 
lava flows. See also Basarr; IGNEOUS Rock. 

TACITUS, TAS ih tus, CORNELIUS (about А.р. 55- 
about 120), was one of the world's greatest historians. 
His most important works were the Histories, which tell 
of the short reigns of the emperors Galba, Otho, and 
Vitellius; and the Annals, which describe Roman history 
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E. A. FESSENDEN and Н. 8. STILLWELL 


from Augustus to Nero. Tacitus favored the republican 
form of government, and his Histories and Annals were 
extremely critical of the Roman emperors. He con- 
demned them in sharp, unforgettable phrases, and over- 
looked any merits of the imperial system. The Histories 
and Annals cover periods for which our other sources are 
scanty. Another work, Germania, is important because 
it contains our first written account of the customs and 
habits of the Germanic peoples, who later spread over 
most of western Europe. He also wrote a Life of Agricola 
and Dialogue on Orators. 

Little is known of Tacitus’ life except for a few refer- 
ences in his own works and letters written to him by his 
friend, Pliny the Younger. Tacitus rose to be a praetor 
(see PRAETOR). Тномлз A. BRADY 

TACKING. See $Аплхс (Basic Sailing Maneuvers). 

TACKLE. See Brock AND TACKLE. 

TACKLE. See FoorBALL (pictures). 

TACLOBAN, tah KLOH bahn (pop. 31,155; alt. 6 ft.), 
is the chief city of Leyte Island in the Philippines. It 
overlooks the San Juanico Strait that separates the 
northeast corner of Leyte from Samar Island (see 
PHILIPPINES [color map]). The city is the trading center 
and chief port for an area that produces abacá, rice, 
coconuts, and tobacco. Tacloban served as the tem- 
porary capital of the Philippine Islands in 1944 and 
1945. Russert Н. FIFIELD and CARLOS P. Комо 

TACNA-ARICA DISPUTE, 7AK nuh uh REE kuh. 
Shortly after the middle of the 1800's, prospectors from 
Chile began to develop the guano and nitrate deposits 
of Antofagasta, a province belonging to Bolivia. In 
1879, disputes between the two countries led to a war. 
The conflict soon spread into Tarapacá, a province of 
Peru. Chile won the war. In 1883, the Treaty of Ancón 
forced Peru and Bolivia to give up their claims to 
Tarapacá and Antofagasta. Chile also took control of 
two provinces of Peru, known as Tacna and Arica. 

For the next 45 years, Peru and Chile disputed over 
the provinces. Finally, in 1928, the United States per- 
suaded Chile and Peru to resume diplomatic relations. 
In 1929, the countries agreed to let Chile keep Arica 
while Peru took possession of Tacna. Isaac J. Cox 

See also Bottvia (Wars); CHILE (International V 
Latin America (Relations Among Latin-American 
Countries); PERU (The War in the Pacific). 

TACOMA, tuh KO muh, Wash. (pop. 147,979), is the 
third largest city in Washington. It serves as a seaport 
and industrial center. Tacoma grew up around a saw- 
mill and today is the center of a large forest-products 
industry. The building of small ships and fishing boats 
is also a leading industry. During World War II, the 
construction of ships in Tacoma greatly aided the war 
effort. Tacoma also ranks high among the cities of the 
United States as a flour-milling center. 

Location, Size, and Description. Tacoma lies on 
Commencement Bay, an inlet of Puget Sound. The city 
is about 28 miles south of Seattle. Tacoma occupies a 
picturesque site on uneven ground that rises from the 
bay to a height of 300 feet above sea level. The Olympic 
Mountains lie west of the city, and the Cascade Range 
to the east. The Tacoma Narrows Bridge, one of the 
world’s longest suspension bridges, spans Puget Sound 
to connect Tacoma with the Olympic Peninsula. For 
location, see WASHINGTON (color map). 

The Puyallup River flows through Tacoma and 


Tacoma, Wash., lies on an 
inlet of Puget Sound between 
the Olympic Mountains and 
the Cascade Range. Mount 
Rainier, background, is about 
55 miles southeast of the city. 


empties into Commencement Bay. The shipyards, mills, 
and factories of the city stand along the narrow coastal 
plain. The residential districts lie on the rolling upland. 

Fort Lewis, an army division post and training center, 
is about 15 miles south of Tacoma. Also in or near Ta- 
coma are McChord Air Force Base, Auburn General 
Depot, a United States naval station, Madigan Army 
Hospital, and Mount Rainier Ordnance Depot. Ta- 
coma is the home of the University of Puget Sound. 

Industry. Surrounding forests supply lumber for 
Tacoma’s woodworking industries and furniture fac- 
tories, Copper and other ores are refined in Ruston, a 
town which lies within the limits of Tacoma but which 
is owned by the smelting company. Other industries in- 
clude chemical and food-processing plants, and ma- 
chine and railroad repair shops. 

History. The first sawmill was built on the south 
shore of Commencement Bay in 1852. Pioneers soon 
erected other mills, and called the settlement Old Ta- 


Steelways, published by American Iron and Steel Institute 


Three Lions 


coma. The settlement became the terminal of the North- 
егп Pacific Railway in 1873, but the site selected was 
about a mile and a half south of the old town. It re- 
ceived the name New Tacoma. The two towns were 
consolidated as the city of Tacoma in 1884. 

The seat of Pierce County, Tacoma has a council- 
manager type of government. HOWARD J. CRITGHFIELD 

TACONIC MOUNTAINS. See MASSACHUSETTS (Land 
Regions). 

TACONITE, TACK oh night, is the name of a hard 
rock containing about 30 per cent iron in the form of 
fine specks of iron oxide. The rock is named for the 
Taconic Mountains of western Massachusetts and Ver- 
mont. 

Taconite is found in large quantities in the Mesabi 
Range of Minnesota. It is the mother rock from which 
the great Mesabi iron-ore deposits were formed. These 
important iron-ore deposits lie like raisins in a great 
cake of taconite, 100 miles long and one to two miles 
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Taconite Pellets, above, 
produced from taconite rock in 
the Mesabi iron range of Min- 
nesota, are stockpiled by the 
gigantic stacker, left, during 
the winter. They are shipped 
to steel mills when the Great 
Lakes open in the spring. 
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wide. The iron in taconite occurs principally as the 
black oxide magnetite, or loadstone, and the red oxide 
hematite (see HEMATITE; LOADSTONE). 

Processing taconite involves several complicated 
steps. The rock is so hard that ordinary drilling and 
blasting methods cannot be used. Instead, miners must 
use a jet piercing machine, which shoots alternate 
streams of burning kerosene and cold water, The kero- 
sene heats the taconite to about 4,700°F., making it 
white hot. The cold water jet then cracks the rock by 
suddenly changing its temperature. Engineers can then 
blast the taconite into chunks. 

Taconite next goes through several stages of crushing, 
until the pieces are less than three quarters of an inch 
in size. Large cylinders grind it down into even smaller 
pieces, and magnets separate the useful taconite from 
the waste sand. After the taconite has been ground 
almost to a powder and purified, it is fed into a steel 
barrel. The particles of taconite, when mixed with coal 
dust and heated, form marble-sized balls. When the 
coal burns away, the taconite marbles are strong 
enough to stand up well in shipment to the blast furn- 
aces where they are used to make iron. 

The first large-scale taconite processing plant opened 
in Silver Bay, Minn., in 1955. It now produces about 
6,000,000 tons of taconite a year. The Lake Superior 
district contains enough taconite reserves to last several 
generations. E. W. Davis 

See also IRON AND S: (Concentrating Iron Ore; 
Red-Letter Dates). 

TACTICS. See MILITARY SCIEN 

TACTILE SENSE. See Toucn. 

TADMOR, a name for Palmyra. See PALMYRA (city). 

TADPOLE, or POLLIWOG, is the larva of an amphib- 
ian animal, such as the frog, toad, and salamander, that 
lives both on the land and in the water. An amphibian 
is a tadpole from the time it hatches from the egg until 
it matures into a grown animal. The animal may re- 
main a tadpole for a few weeks, or, in some cases, for 
two years. 

Tadpoles live in quiet pools and streams. The tad- 
pole has a round head joined to the body in such a way 
that it is impossible to tell which is the head and which 
is the body. It has a long tail which it uses for swim- 
ming. From its beginning, the tadpole changes con- 


tinuously so that it looks more and more like the mature 
animal. Its head begins to take shape, it begins to grow 
limbs, and the tail becomes shorter. Finally, the tadpole 
changes into a grown animal. It loses its gills, and, if it 
is a frog or toad, it absorbs its tail into its body, This 
change is known as metamorphosis. 

Tadpoles are of different colors. The tadpole of the 
common toad, for example, is black. The bullfrog tad- 
pole has a spotted tail and a yellow belly. The wood 
frog tadpole has a pink belly. A tadpole may be 2 to 6 
inches long. Bullfrog tadpoles are the largest. 

See also FRoc; Toap. 

TADZHIKISTAN, tah лк th STAHN, is a political 
division of Russia. It borders Afghanistan and China in 
a mountainous area of Central Asia. For loca 
Russia (color map). It has an area of 54,900 s 
miles, and a population of 1,982,000. Most of the in- 
habitants are Tadzhiks. Their language is much like 
the Iranian (Persian) language. Stalinabad is the capital 
and largest city. Cotton is the most important crop. 


Other crops include rice, wheat, millet, and barley. 
Factories make cloth, leather goods, and flour. Rich 
deposits of brown coal, lead, zinc, oil, and uranium are 


found in Tadzhikistan. Its 
and lead and zinc ores. THEODORE SHARAD 

TAEGU, tah goo (pop. 488,690), a large, walled, inland 
city in southeastern Korea, is the capital of North 
Kyongsang Province. For location, see Korea (color 
map). 

Taegu was founded in the A.D. 700's. The city’s 
industries include shoe factories and cotton-ginning 
silk-spinning, and rice-flour mills. During the Korean 
War, Taegu served as an important South Korean 
military stronghold. 

TAEJON, tak jawn (pop. 173,143), is the capital oí 
South Chungchong province in South Korea. For loca- 
tion, see Korea (color map). The city produces textiles 
and knit goods. Food processing ranks as another im- 
portant industry. 

Taejon is also a transportation center, with an air- 
port and railroad shops. The city suffered heavy dam- 
age during the Korean War. North Korean troops 
occupied the city in July, 1950. | 

TAEL, /ayl, was a Chinese weight indicating a unit 
of value in silver. Although its worth often varied, the 
tael was the basis of value for Chinese money until 1935 
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xports include cotton, silk, 


John H. Gerard; Chicago Natural History Museum 
A Leopard Frog Tadpole, above, looks somewhat like a fish 
and measures about 3% inches long. It has a translucent tail. 


The Tadpoles Hatch and mature into full-grown frogs about 
60 days after the leopard frog lays its mass of eggs, left. 
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TAFFETA, TAF ee tuh, is a smooth, rather stiff cloth of 
von, nylon, or silk. The name taffeta comes from the 
Persian word taftah, meaning twisted or woven. Taffeta 
has a plain, close weave. It comes in widths of 36 to 39 
inches, used for dresses, bedspreads, and draperies, and 
in narrower widths for ribbon. 

TAFT, CHARLES PHELPS. See Onto (Famous Ohio- 
ans). 

TAFT, LORADO (1860-1936), was an American sculp- 
tor, teacher, and lecturer on art. One of his most famous 


statues is a symbolic group called The Spirit of the Great 
Lakes, at the Art Institute of Chicago, Taft also de- 
signed the Fountain of Time, near the campus of the 


University of Chicago. 
Taft was born at Elmwood, Ill., and was graduated 
from the University of Illinois, He studied art for three 
years at the Ecole des 
Beaux Arts in Paris. He 
taught at the Art Institute 
of Chicago, and later at 
the universities of Chicago 
and lllinois. His major 
works include Thatcher 
Memorial Fountain, in Den- 
ver, Colo.; and Black Hawk, 
at Oregon, Ш. — Jean Lieman 
Sec also Black Hawk. 
TAFT, ROBERT AL- 
PHONSO (1889-1953). was 


an American political "99 Borse mee 
leader. He was often called Lorado Taft 
“Mr. Republican" because 
of his influence as a policymaker in his party. 

Talt was born Sept. 8, 1889, in Cincinnati, Ohio, 
the son of William Howard ‘Taft, the 27th President of 


the United States. He was educated at Yale University 
and Пагуага Law School. 
He opened a law office in 
Cincinnati in 1922, and 
served in the Ohio legis- 
latu 

"Гай was elected to the 
United States Senate in 
1935. and was re-elected in 
1944 and 1950. In the Sen- 
ate, he argued for a bal- 
anced budget, and opposed 
most of President Franklin 
D. Roosevelt’s proposals for 
domestic spending. He also 

5 ү 5 United Press Int. 
took an isolationist stand Robert A. Taft 
before World War II. After 
the war, however, Taft worked for federal aid for 
housing, medical care, and education. He was coauthor 
of the Taft-Hartley Act of 1947, which set up controls 
over labor unions. 

"Taft was a candidate for the Republican nomination 
for President in 1940, 1948, and 1952. He was the lead- 
ing opponent of Dwight D. Eisenhower for the presiden- 
tial nomination in 1952. After Eisenhower's election, 
Taft became Senate floor leader and one of the Presi- 
dent’s most trusted advisers. He was one of the first five 
men elected to the United States Senate Hall of Fame 
in 1957. The Robert A. Taft Memorial Foundation was 
formed in his honor. F. Jay Taytor 


Pee cont 

Art Institute of Chicago 
Lorado Taft’s monumental fountain, The Spirit of the Great 
Lakes, shows his excellent talent for group sculpture. 


The Robert A. Taft Memorial, a bell tower located near the 
U.S. Capitol in Washington, D.C., honors the Senator from Ohio. 
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McKINLEY 
25th President 
1897 — 1901 


T. ROOSEVELT 
26th President 
1901 — 1909 


27TH PRESIDENT OF THE 


TAFT, WILLIAM HOWARD (1857-1930), was the only 
man in the history of the United States who served first 
as President, then as Chief Justice. Taft did not want 
to be President. At heart, he was a judge and had little 
taste for politics. Above all, he wanted to be a justice 
of the Supreme Court of the United States. 

Taft, a Republican, spent most of the first 20 years 
of his career as a lawyer and judge. His mother recog- 
nized his distaste for politics. “I do not want my son 
to be President,” she said. “His is a judicial mind and 
he loves the law." But Taft's wife opposed his career as 
a judge because she felt it was a “fixed groove.” 

In the end, Taft’s mother proved to be right. Hardly 
any other President has been so unhappy in the White 
House. When Taft moved out of the Executive Man- 
sion in 1913, he told incoming President Woodrow 
Wilson: “I’m glad to be going. This is the lonesomest 
place in the world." When he was appointed Chief 
Justice eight years later, Taft said it was the highest 
honor he had ever received. He wrote: “The truth is 
that in my present life I don't remember that I ever 
was President," 

Taft was the largest man ever to serve as President. 
He stood 6 feet tall and weighed more than 300 pounds. 
A newspaperman wrote that he looked “‘like an Ameri- 
can bison—a gentle, kind опе.” He had a mild, pleas- 
ant personality, but he clung firmly to what he con- 
sidered the rugged virtues. He did not smoke or drink. 
He was honest by nature, plain of speech, and straight- 
forward in action. He was completely, and sometimes 
blindly, loyal to his friends and to his political party. 


IO 


The United States Flag had 46 
stars when Taft took office. 


WILSON HARDING 
28th President 29th President 
1913 — 1921 1921 — 1923 
L. C. Handy 
UNITED STATES 1909-1913 


The modest Taft felt he was not fully qualified for 
the presidency. He had no gift of showmanship like his 
predecessor, President Theodore Roosevelt. ‘Taft gave 
the public an adequate administration, but a poor 
show. Partly because of this, he failed to capture popu- 
lar imagination, and many persons called him a failure 
as President. 

During Taft’s administration, most of the world was 
at peace. In Europe, the leading nations lined up in a 
balance of power that later led to World War I. In 
China, a revolution overthrew the imperial government 
and sct up a republic. Explorers reached both thc 
North Pole and the South Pole. 

In the United States, the pace of life was speeding 
up. A majority of the people still lived on farms, but 
more and more were moving to cities. Women had won 
the right to vote in 12 states. Amendment 16 to thc 
Constitution allowed Congress to pass a federal income 
tax, although it did not do so until Wilson's adminis- 
tration. The United States grew to 48 states with the 
admission of Arizona and New Mexico. 


Early Life 


William Howard Taft was born in Cincinnati, Ohio, 
on Sept. 15, 1857. He was the second son of Alphonso 
Taft and his second wife, Louise Maria Torrey Taft. 
Alphonso Taft’s ancestors had lived in Massachusetts 
and Vermont since emigrating from England in the 
1600's. His wife was descended from an English family 
that helped settle Weymouth, Mass., in 1640. 

The elder Taft, whose father was a Vermont judge, 


moved to Cincinnati about 1838. He became a success- 
ful law and a nationally prominent figure in the 
Republ ап party. 

Will Taft was a large, fair, and attractive youth, He 
was brought up in the Unitarian faith. Two older half 
brothers, two younger brothers, and a younger sister 
were his playmates. They called Taft “Big Lub” be- 
cause of his size, During the summers, the five Taft boys 
visited their Grandfather Torrey in Millbury, Mass. He 


IMPORTANT DATES IN TAFT'S LIFE 


1857 (Sept. 15) Born in Cincinnati, Ohio. 

1886 (June 19) Married Helen Herron. 

1892 Appointed judge of U.S. Circuit Court of Appeals. 
1901 Appointed governor of the Philippines. 

1904 Appointed Secretary of War. 

1908 Elected President of the United States. 

1912 Defeated for re-election by Woodrow Wilson. 
1921 Appointed Chief Justice of the United States. 
1930 (March 8) Died in Washington, D.C. 
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made them cut wood in his wood lot to pay for their 
vacations, and also to teach them the value of money. 

When Taft was 13 years old, he entered Woodward 
High School in Cincinnati. At 17, he enrolled in Yale 
College. In 1878, Taft was graduated second in his 
class. He then studied law at the Cincinnati Law 
School. He received his law degree in 1880 and was 
admitted to the Ohio bar. 


Political and Public Career 


First Offices. During 1881 and 1882, T'aft served as 
assistant prosecuting attorney of Hamilton County, 
Ohio. In March, 1882, President Chester A. Arthur 
appointed him collector of internal revenue for the first 
district, with headquarters at Cincinnati. ‘Taft resigned 
a year later because he did not want to discharge good 
workers just to make jobs for deserving Republicans. 


———-. Amendment I 
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Helen Herron Taft, the Presi- 
dent's wife, was a gracious White 
House hostess. 


He then formed a successful law partnership, 

Taft's Family. On June 19, 1886, Taft married Helen 
“Nellie” Herron (Jan. 2, 1861-Мау 22, 1943), the 
daughter of John W. Herron of Cincinnati. Herron had 
been a law partner of President Rutherford B. Hayes. 
"Taft wrote that his wife was “а woman who is willing to 
take me as I am, for better or for worse.” Mrs. Taft was 
both intelligent and ambitious. Throughout her hus- 
band’s career, she encouraged him to seek public office. 

The Tafts had three children. Robert Alphonso Taft 
(1889-1953) became a famous U.S. Senator from Ohio 
and a leader of the Republican party (see Tart, 
ROBERT ALPHONSO). Helen Herron Taft Manning 
(1891- ) served as professor of history and dean of 
Bryn Mawr College in Bryn Mawr, Pa. Charles Phelps 
Taft II (1897- ), a lawyer, was mayor of Cincinnati 
from 1955 to 1957. 

State Judge. Taft was happy as a lawyer, but his 
father’s importance in the Republican party kept push- 
ing him toward political life, Early in 1885, Taft was 
named assistant county solicitor for Hamilton County. 
In March, 1887, Governor J. B. Foraker of Ohio ap- 
pointed him to a vacancy on the Cincinnati Superior 
Court. The next year, the voters elected Taft to the 
court for a five-year term. This was the only office 
except the presidency which Taft won by popular vote. 

Solicitor General. Taft resigned from the Cincinnati 
Superior Court in 1890 to accept an appointment by 
President Benjamin Harrison as Solicitor General of 
the United States. During his first year, he won 15 of 
the 18 government cases that he argued before the 
Supreme Court. 

Federal Judge. In March, 1892, President Harrison 
appointed Taft a judge of the sixth circuit of the newly 
established federal Circuit Court of Appeals. Taft spent 
the next eight years as a circuit judge. From 1896 to 
1900, he also served as dean of the University of Cin- 
cinnati Law School. 

Governor of the Philippines. In 1900, President 
William McKinley appointed Taft chairman of a civil 
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Library of Congress; w 
Taft's Birthplace, in Cincinnati, Ohio, was photographed 
when the future President was 13 years old. He sat on top 
of the gatepost of the carriage entrance for this picture. 
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commission to govern the newly acquired Philippines. 
The next year Taft was named the first civil governor 
of the islands. 

Tafts career in the Philippines was an example of 
the best in colonial government. He established new 
systems of courts, land records, vital and social statis- 
tics, and sanitary regulations. He built roads and har- 
bors, worked toward the establishment of limited self- 
government, and led a movement for land reform. Taft 
also established schools in many parts of the islands, 
and worked steadily to improve the economic status 
of the people. 

Taft ardently desired to be a justice of the Supreme 
Court. But in 1902, he turned down his first chance fo: 
appointment to the court, because he felt he had not 
finished his work in the Philippines. 

Secretary of War. Secretary of War Elihu Root re- 
signed in January, 1904, and Taft returned to Wash- 
ington to assume this post in President Theodorc 
Roosevelts Cabinet. Taft's appointment was good 
politics. The 1904 presidential campaign was approach- 
ing, and Taft had won great popularity for his work in 
the Philippines. 

The President soon began using Taft as his unofficial 
trouble shooter, both at home and abroad. Taft's de- 
partment supervised the construction of the Panama 
Canal and set up the government in the Canal Zone. 
Taft himself advanced Roosevelt’s tariff policy and 
assisted the President in negotiating the Treaty of 
Portsmouth, which ended the Russo-Japanese War. 
Everything was all right in Washington, the President 
said, because Taft was “sitting on the lid.” 

Election of 1908. Roosevelt announced he would not 
seek re-election in 1908, and recommended Taft as the 
man who would follow his policies. At first, Taft object- 
ed, preferring to wait for possible appointment to the 
Supreme Court. But Mrs. Taft and his brothers helped 
change his mind. With Roosevelt's support, Taft won 
the nomination on the first ballot at the Republican 
national convention. Representative James S. Sherman 


of New York received the vice-presidential nomination. 
The voters gave Taft a plurality of more than a million 
votes over William Jennings Bryan, who suffered his 
third loss as Democratic nominee for President. Bryan 
shared the ticket with John W. Kern, a Democratic 
party leader of Indiana. 


Taft's Administration (1909-1913) 


“Even the elements do protest,” said Taft unhappily 
when a blizzard swept Washington on the morning of 
iis inauguration in March, 1909. From the start, Taft 
was filled with doubt about being President. He knew 
ıe could not be another Roosevelt. “There is no use 
trying to be William Howard Taft with Roosevelt's 
ways." he remarked. “Our ways are different." Taft 
decided to “complete and perfect the machinery" with 
Roosevelt had tried to solve the nation's prob- 


whic! 
ems 
Legislative Defeats. Taft began his term with a 
divided party, although the Republicans controlled 
both houses of Congress. On the advice of Roosevelt, 
"Taft refused to support the liberal Republicans in their 
ight to curb the almost unrestricted powers of the 
Speaker of the House, Joseph “Uncle Joe” Cannon 
of Illinois, But these Republicans, led by Representa- 
tive George W. Norris of Ne ka, overthrew “Сап- 
nonisin” (see Norris, GEORGE WILLIAM). Because of 
iis political inexperience in this and other matters, Taft 
soon lost the support of most liberal Republicans. 
Like many other Americans, Taft believed in tariff 
srotection. But he also felt that somewhat lower tariffs 
would help control trusts (see Trust). He called Con- 
gress into special session to pass a tariff-reduction law, 
but was reluctant to impose his ideas on Congress. The 
House passed a bill with big reductions. But in the 
Sen elson W. Aldrich of Rhode Island, one of 


Tafts chief advisers, led the campaign to keep high 
tarifls. The resulting law, the Payne-Aldrich Act, 
owered some tariff rates slightly, but left the general 


evel of rates as high as they had been. Taft said he 
snew he “could make a lot of cheap popularity by 
vetoing the bill.” Instead, he accepted it as better than 
ing, defended it in public, and suffered from the 
great unpopularity it received. 

Taft further antagonized the liberal Republicans by 
is stand in the Pinchot case. In late 1909, Chief 
Forester Gifford Pinchot made sensational charges that 
the Department of the Interior, and especially Secretary 
of the Interior Richard A. Ballinger, had abandoned 
the conservation policies of Theodore Roosevelt. He 
also accused the department of selling land concessions 
to water and power companies too cheaply, and of 
illegal transactions in the sale of Alaska coal lands. Taft 
upheld Ballinger who was later cleared by a congres- 
sional investigating committec. Taft then dismissed 


not! 


TAFT'S ELECTION 


Place of Nominating Convention... Chicago 


Ballot on Which Nominated....... Ist 

Democratic Opponent...... НЗ William Jennings Bryan 

Electoral МоФе................... .321 (Taft) to 162 
(Bryan) 

Popular Vote..... TIPP CICER RC 7,678,908 (Taft) to 


6,409,104 (Bryan) 


Age at Inauguration..............51 
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Pinchot. Liberal Republicans became convinced that 
some of Pinchot’s charges were true, and began turning 
to Roosevelt as their true leader. 

Legislative Achievements of the T'aft administration 
included the first scientific investigation of tariff rates, 
for which the President established the Tariff Board. 
Taft took the first steps toward establishing a federal 
budget by asking his Cabinet members and their staffs 
to submit detailed reports of their financial needs. Con- 
gress created the Postal Savings System in 1910, and 
parcel post in 1913. At Taft's request, Congress also 
organized a commerce court and enlarged the powers 
of the Interstate Commerce Commission. The President 
pushed a bill through Congress requiring that campaign 
expenses in federal elections be made public. During 
Taft's administration, Alaska received full territorial 
government, and the Federal Children’s Bureau was 
established, The President took action against many 
trusts. Nearly twice as many "trust-busting" prosecu- 
tions for violation of the Sherman Antitrust Act took 
place during Taft's four years in office as had occurred 
during Roosevelt’s administration of almost eight years. 

Foreign Affairs. The Taft administration had an 
uneven record in international relations. During the 
late 1800's, nations customarily used diplomacy to 
expand their commercial interests. “Dollar diplomacy,” 
as promoted by Secretary of State Philander C. Knox, 
had just the opposite purpose. To Knox, it meant the 
use of trade and commerce to increase a nation’s diplo- 
matic influence (see DoLLAarR Dirtomacy). The United 
States made loans to China, Nicaragua, Honduras, and 
other countries in order to encourage investments by 
bankers in loans to these nations. ‘Taft ended the second 
American occupation of Cuba in 1909, and negotiated 
treaties of arbitration with England and France. ‘These 


Taft Threw Out the First "First Ball,” He started a presi- 
dential custom by opening the 1910 major league season in a game 
between the Washington Senators and the Philadelphia Athletics. 
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treaties ranked as landmarks in the effort of nations to 
settle their differences peacefully, but the Senate 
rejected them. 

Life in the White House. Mrs. Taft, a skillful hostess, 
enjoyed presiding at state functions and entertaining 
friends at small teas. She hired a woman to replace the 
traditional male steward, because she thought the serv- 
ice would be improved. At Mrs. Tafts request, the 
mayor of Tokyo presented about 3,000 cherry trees to 
the American people. The trees were planted along 
the banks of the Potomac River. Mrs. Taft suffered a 
stroke in the winter of 1909. Thereafter, her daughter, 
Helen, or her sister, Mrs. Louis More, often acted as 
Taft’s official hostess. 

Mrs. Taft had a better head for politics than did her 
husband. He relied on her judgment, and missed her 
help after she became ill. Mrs. Taft might have con- 
trolled the President’s fellow Republicans better than 
he did. 

On summer evenings, the Tafts often sat on the 
south portico of the White House and listened to 
favorite phonograph recordings. Taft, although a large 
man, was an excellent dancer, and Mrs. Taft organized 
a small dancing class for his diversion. The President 
played tennis and golf well, and rode horseback almost 
every day. 

Election of 1912. Theodore Roosevelt had returned 
in 1910 from an African hunting trip. He denied an 
interest in running for the presidency again, but began 
making speeches advocating a “New Nationalism.” 
Under this slogan, Roosevelt included his old policies of 
honest government, checks on big business, and con- 
servation, as well as demands for social justice, includ- 
ing old-age and unemployment insurance. Conserva- 
tive Republicans lined up with Taft against Roosevelt. 

Although Roosevelt won most of the primary elec- 
tions, a majority of the delegates to the nominating 
convention were pledged to Taft. The President was 
renominated on the first ballot. James S. Sherman was 
renominated as Vice-President. Roosevelt and the pro- 
gressive Republicans accused Taft of "stealing" the 
convention by recognizing the votes of pro-Taft delega- 
tions. They organized the Progressive party with 
Roosevelt as their nominee, and chose Senator Hiram 
W. Johnson of California as his running mate. The 
Democrats nominated Governor Woodrow Wilson of 
New Jersey for President and Governor Thomas R. 
Marshall of Indiana for Vice-President. Taft faced 


TAFT'S CABINET 


Secretary of State.............. *Philander C. Knox 
Secretary of the Treasury . . George B. Cortelyou 
Secretary of Маг................ Jacob M. Dickinson 
*Henry L. Stimson (1911) 
Attorney General............... *George W. Wicker- 
sham 
Postmaster General.............. Frank H. Hitchcock 
Secretary of the Navy........... George von Lengerke 
Meyer 
Secretary of the Interior......... Richard A. Ballinger 
Walter L. Fisher (1911) 
Secretary of Agriculture.......... James Wilson 
Secretary of Commerce and 
Éulor d үш К алу ЕЕЕ С. Charles Nagel 


*Has a separate biography in WORLD BOOK. 
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inevitable defeat. He received only 8 electoral votes, 
against 88 for Roosevelt and 435 for Wilson. 


Later Years 


Law Professor. After Taft left the White House in 
March, 1913, he became professor of constitutional 
law at Yale University. That same year he was elected 
president of the American Bar Association. During 
World War I, President Wilson appointed Taft joint 
chairman of the National War Labor Board. 

Chief Justice. On June 30, 1921, President Warren 
G. Harding appointed Taft Chief Justice of the United 
States. Taft regarded this appointment as the greatest 
honor of his life. His accomplishments as administrator 
of the nation's highest court were more important than 
his decisions. The Supreme Court had fallen far behind 
in its work. In 1925, Taft achieved passage of the 
Judiciary Act. This law gave the court greater control 
over the number and kinds of cases it would consider, 
and made it possible for the court to function effectively 
and get its work done. Taft was also instrumental in 
obtaining congressional approval for a new court build- 
ing. See SUPREME Court or THE UNITED Sraves. 

Taft performed more than his share of the court's 
great work load, and frequently served as an adviser to 
President Calvin Coolidge. He watched his health 
carefully, and held his weight to about 300 pounds. The 
Chief Justice became a familiar figure in Washington 
as he walked the three miles between his home and the 
court almost every morning and evening. But finally 
the strain of overwork became too great. Bad health, 
chiefly due to heart trouble, forced his retirement on 
Feb. 3, 1930. Taft died on March 8, and was buried in 
Arlington National Cemetery. He is the only President 
buried there. Tous M. Bum. critically reviewed by RonERT Tarr, |н. 
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B. Chief Justice 
Questions 


What were Taft's chief personal virtues? 

What were the main legislative achievements of his 
administration? 

What was Taft's lifelong ambition? Did he achieve it? 

What was the Pinchot case? The Payne-Aldrich Act? 

How did Taft lose the confidence of liberal Republi- 
cans during his term? 

What was the only public office except the presidency 
to which Taft was elected? 

What were Taft’s main achievements as governor of 
the Philippines? 

What was Taft's attitude toward the presidency? 

What were some of Taft's accomplishments as Secre- 
tary of War? 


TAFT-HARTLEY ACT. See INDUSTRIAL RELATIONS 
(Industrial-Relations Councils); Lasor (The Federal 
Government); NATIONAL LABOR RELATIONS BOARD; 
TAFT, ROBERT A. 

TAG is a general name given to many games for chil- 
dren. One player is it and chases the other players until 
he touches, or tags, one of them. The player who is 
tagged then becomes it. Variations of the game are 
found in nearly all countries of the world. ‘The game 
may have developed out of the idea of fleeing from an 
evil spirit. In some countries, players break the spell of 
the pursuing evil by touching wood, iron, or some 
specific object. See also GAME. 

TAGALOG. See PHILIPPINES (Language). 

TAGLIAVINI, тант, yah VEE nee, FERRUCCIO, feh 
ROOT choh (1913- —— ), an Italian tenor, became a 
famous singer on the operatic stage in the 1940’s. He 
won recognition in lyric and comic roles. He made his 
debut in Florence in 1939. In 1947, he made his first 
American appearance in Chicago with the Metropoli- 
tan Opera Company of New York. Tagliavini has 
toured as а recitalist, both alone and with his wife, the 
operatic soprano Pia Tassinari. He was born in Reggio 
Emilia, Italy. Scorr GOLDTHWAITE 

TAGLIONI, tahl YOH nee, MARIE (1804-1884), was 
an Italian ballet dancer. In 1832 her father created the 
ballet La Sylphide, in which she won her greatest fame. 
She introduced several innovations into her art, includ- 
ing the “romantic” tutu, the ballet skirt shortened to 
the calf. She also became famous as the first ballerina 
to popularize dancing on toe. No ballerina has equaled 
her popularity in the romantic style of ballet. She was 
born in Stockholm to a family of dancers. She made her 
debut in Vienna in 1822. She retired in 1847, and later 
taught in London and Paris. DonATHI Bock PIERRE 
TAGORE, tuh GAWR, SIR RABINDRANATH (1861- 
1941), was an Indian poet, philosopher, and supporter 
of freedom for India. In his many poems and songs, he 
stirred pride among his Hindu countrymen. He also 
had a strong influence on the West. 

Tagore was influenced by European models in his 
writings, He was a mystical and religious poet, and saw 
God in all beauties of nature. He wrote prose and poetry 
in the Bengali language. These have been translated 
into many languages. He received the 1913 Nobel prize 
in literature. 

Tagore was born in Calcutta, and went to England 
to study law. He returned to Bengal, a province of 
British India and the center of the Hindu cultural and 
spiritual revival in the 1800’s. In 1901 he established 
his famous school at Shantiniketan, which tried to 
blend the best in Western and Hindu culture. Tagore 
was a nationalist, but he was also a citizen of the world 
in his respect for all cultures. T. WALTER WALLBANK 

TAGUS, TAY gus, or TAJO, TAH hoh, RIVER, is the 
longest river of the Iberian Peninsula of southwestern 
Europe. It is one of the great rivers of Spain and Portu- 
gal. It rises in the mountainous central part of Spain, 
and flows westward across Portugal to the Atlantic 
Ocean. The Tagus River is 566 miles long, and drains 
an area of about 31,000 square miles. Boats can run on 
the river from Abrantes, Portugal, to the ocean. The 
mouth of the Tagus River gives Lisbon one of the finest 
harbors in Europe. The harbor is about 3 miles long 
and from 1 to 2 miles wide. GEORGE Kis 


Russell Ogg 


The Tahitians weave large panels from long grass leaves to 
make walls for their thatch-roofed homes, background. 


TAHITI, tuh HE tee, is a Pacific island in the Society 
group. It lies in the South Seas, about 2,700 miles south- 
east of Honolulu. For location, see Paciric OCEAN 
(color map). Tahiti is famous for its beauty and its perfect 
climate. It has been called the “Paradise of the Pacific.” 

'Tahiti has an area of about 400 square miles, and a 
population of about 30,000. It is in the shape of a figure 
8, and is completely surrounded by a coral reef. The in- 
terior is rugged and mountainous, but there is a belt 
of fertile soil between the mountains and the shore. 
Most of the people live in this part of the island. Tahiti 
has several waterfalls and rushing mountain streams. 

The Tahitians are a Polynesian people, strong, 
happy, and handsome. The island also has many 
French, Chinese, and half-castes. The ‘Tahitians grow 
coconuts, sugar cane, rice, and bananas, oranges, and 
other tropical fruits. Other products include vanilla, 
phosphates from the island of Makatea, and pearls 
which are found in the lagoons of other islands. 

Spanish explorers were the first Europeans to see 
Tahiti. But in 1767 Captain Samuel Wallis took for- 
mal possession of the island for Great Britain, and the 
next year a French navigator, Louis Antoine de Bou- 
gainville, claimed the island for France. Also in 1768 
the British sent an astronomical expedition to Tahiti 
under command of the great navigator Captain James 
Cook. The French gained control in 1842. Papeete is 
the capital, chief port, and business center. 

'Tahiti is well known to the world through the paint- 
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ings of the French artist, Paul Gauguin, who lived on 
the lovely island from 1891 to 1893 and again from 1895 
to 1901. He painted the handsome Tahitians and the 
palm trees, coral beaches, and fertile gardens. 

Even earlier, in the late 1700s, Tahiti influenced the 
literary life of France and Great Britain. A Tahitian 
named Omai was brought from the island to London. 
The simplicity of his actions and the gentleness of his 
speech and manners convinced British society that the 
"natural" man was better than the “civilized” man. 
The movement of romanticism grew stronger because of 
Omai’s presence. In France, Jean Jacques Rousseau’s 
doctrine of the worth of the “children of nature” fitted 
in with the example of the Tahitian people, and set the 
tone of the French romantic movement among the 
authors of that day. EDWIN Н. BRYAN, Jr. 

See also Society ISLANDS. 

TAHOE, LAKE. See LAKE TAHOE. 

TAIGA. See Arctic (Plant Life). 

TAIL is the part of the body of a vertebrate animal 
that extends backward beyond the pelvis. In animals 
without limbs, the tail is the part of the body that ex- 
tends beyond the anus. The term (ail includes both the 
fleshy portion and outgrowths, such as fins, feathers, and 
hair tufts. 

Animals use their tails in many ways. The tails of 
most water animals serve to move them and to steer 
them. Squirrels use their tails to keep their balance 
when they are leaping and climbing. Woodpeckers and 
kangaroos prop themselves up with their tails. Spider 
monkeys and opossums grasp things with their tails. 
Porcupines carry quills in their tails as a defense against 
enemies. Ковевт Т. Harr 

TAIL FIN. See AIRPLANE (Tail Assembly). 

TAIL SPIN. See Arropynamics (Tail Spin). 

TAILLE, żayl. The taille was a tax which the early 
kings of France or the landholding nobles levied upon 
their subjects or upon lands held by their subjects. 

See also Louis (XI) of France. 

TAILORBIRD is a songbird of China, India, Malaya, 
and the Philippines. Its name comes from the way it 
builds its nest in a large folded leaf. It sews the edges 
of the leaf together with strips of silk or wool thread, or 
vegetable fiber, using its bill as a needle. The nest in- 
side the leaves is made from 
plant down, fine grass, and 
hair. The female lays three 
or four eggs. They vary in 
color from reddish white to 
bluish green and are marked 
with brownish red. Tailor- 
birds are 4 to 54 inches 
long. 


The Tailorbird of India 


Scientific Classification. 
Tailorbirds belong to the 
family Sylviidae. They are 
classified as genus Orthoto- 
mus. ALBERT WOLFSON 


See also Birp (Building 
the Nest; color picture, 
Bird Nests). 

TAINAN. See Formosa 
(The People). 


TAINE, /ауп, or ten, HIPPOLYTE ADOLPHE (1829. 
1893), was a French historian and critic. His greatest 
work is The History of English Literature (1863), in which 
he explains literature as a product of heredity and en- 
vironment. In Origins of Contemporary France (1873- 
1894), he takes an unfriendly attitude toward the French 
Revolution. Taine was born at Vouziers in the Arden- 
nes. He was a brilliant student at the Ecole No: male in 
Paris. He taught at the College of Toulon and the École 
des Beaux-Arts in Paris. His other works include The 
Philosophers of the Nineteenth Century (1856) and The 
Theory of Intelligence (1870). FRANCIS J. BOWMAN 

TAIPEI, 77 PAY, or TI BAY (pop. 503,086: alt. 26 
ft.), is the capital and largest city of Formosa. It lics on 
the bank of the Tanshui River. Mountains surround the 
city. For location, see Formosa (map). 

‘The Wanhwa section of the city, in the southwest, is 
the oldest part of Taipei, and once served as the com- 
mercial district. But, in the 1890's, businesses and 
industries moved further north to the Tataocheng dis- 
trict. Most homes and government buildings stand in 
the southeastern section of the city, in the Chengnai 
section. Chengnai has many parks and gardens. 

Industries in Taipei include tea- and rice-processing 
plants, and steel and glass factories, Formosa’s west 
Coast railroad has a terminal in the city. Taipei is the 
home of National Taiwan University. The Chinese 
founded the city in 1708. The three sections of the city 
were united in 1920. Since 1949, Taipei has served as 
headquarters for the Chinese Nationalist government, 
Under nationalist rule, business and industry have cn- 
joyed a steady expansion in the city. тнкорокк Н. E, Gunn 

TAIPING REBELLION. See Cuma (Chinese Rebellions). 

TAISHO. Sce Үознїнтто. 

TAIWAN. See Formosa. 

ТАЈ MAHAL, /а/ muh HAHL, is one of the most 
beautiful and costly tombs in the world. The Indian 
ruler Shah Jahan ordered it built in memory of his fa- 
vorite wife. Her title, Mumtaz-i-Mahal, which means 
pride of the palace, gave the building its name, The 
tomb stands at Agra in northern India. About 20,000 
workmen built it between 1632 and 1653. 

The Taj Mahal is made of white marble. It rests on 
an cightsided platform of red sandstone. Each side is 
130 feet long. At cach corner of the platform stands a 
slender prayer tower, or minaret. Each tower is 133 fect 
high. The building itself is 186 feet square. A dome 
covers the center part of the building. It is 70 feet in 
diameter and 120 feet high. Passages from the Moslem 
holy book, the Koran, decorate the outside. A central 
room contains two monuments, or cenotaphs. Visitors 
can see the monuments through a screen of carved ala- 
baster. The bodies of Shah Jahan and his wife lie in a 
vault below. The tomb stands in a garden, where pools 
reflect the building. Howarp M. Davis 

See also Asta (color picture); New Detar (picture, 
The U.S. Embassy Building); SHAH JAHAN. 

TAJO RIVER. Sce Tacus River. 

TAKKAKAW FALLS, TACK uh kaw, consist of three 
separate waterfalls in the Canadian Rockies. The com- 
bined drop of the three falls totals 1,650 feet. The high- 
est fall drops 1,000 feet. The falls are located near the 
eastern border of British Columbia, near the village of 
Field. They are on the Yoho River in Canada’s Yoho 
National Park. 


TAKLA MAKAN DESERT, TAH klah mah KAHN, 
lies in northwestern China between the Tien Shan and 
Kunlun mountains. It is in the province of Sinkiang. 
For location, see CHINA (color map). The Tarim Darya 
River forms its northern border. The desert covers about 
125,000 square miles. Small hills and shifting sand 
dunes make up the desert, in which no one lives. How- 
ever, many oases and caravan trails rim its edges. Yar- 
Капа and Khotan are the chief oases. ‘Turopore Н. E. Cuen 

TALBOT, WILLIAM HENRY FOX (1800-1877), a Brit- 
ish scientist, invented a photographic technique in 
1835. He published it in 1839, six months before the dis- 
closure of Daguerre’s photographic process. ‘Talbot used 
sensitized paper to produce both negatives and prints. 
In 1841 he patented the calotype, an improved tech- 
nique. later called the talbotype (see TALBOTYPE). Talbot 
took high-speed photographs by electric flash in 1851. 
In 1852 and 1854, he patented a photomechanical pho- 
tography process. BrAUMONT NEWHALL 

TALBOTYPE is a picture made by an early photo- 
graphic process. The name honors its inventor, W. H. 
Fox Talbot, an English scientist. He first described the 
talbotype in 1839. He made a sheet of paper sensitive 
to light by putting it in a series of baths of sodium- 
chloride and silver-nitrate solutions. Then he exposed 
the paper to light, either in a camera, or in the sun- 
shine. lhe silver salts formed a negative image by turn- 
ing dark where light fell upon them. After Talbot 
treated this master negative with salt solution, he could 
print an endless number of paper positives. 

In 1841, Talbot increased the sensitivity of the paper 
by developing it in gallo-nitrate of silver and treating it 
in sodium thiosulfate. The new process was called 
calolype. Talbots work, however, did not make such a 
clear picture as the daguerreotype (see DAGUERREO- 
TYPE) The talbotype process was the first negative- 
positive process. After 1851, the wet-collodion tech- 
nique, which used glass for negative material, replaced 
it. BEAUMONT NEWHALL 

TALC (chemical formula, HsMg:Si4O 12) is a soft min- 
eral found in flat, smooth leaves or layers, and also in 
compact masses. It is so soft that it can be scratched 
with the fingernail, and it feels soapy or greasy. Tale 
is translucent, which means that it will allow light to go 
through, yet is not transparent. Talc is white, greenish, 
or dark gray. Soapstone, or steatite, is an example of 
the compact kind of talc. 

Tale has many commercial uses. It is sold in slabs 
or in powdered form. Slabs of talc are used to make 
linings for furnaces and heating stoves, and for electric 
insulation. Tale serves these purposes well because it is 
a poor conductor of heat and electricity. Manufactur- 
ers of the toilet preparation known as talcum use the 
powdered form of talc. Manufacturers of crayons, 
French chalk, and soap also use powdered talc. 

More than half the world’s supply of talc comes from 
the United States. Vermont and New York are the 
leading states in producing talc. Ontario, Canada, pro- 
duces a high-grade talc. AA: PAnsr 

See also HARDNESS; SOAPSTONE. 

TALENT is a famous old unit of weight and money. 
The Hebrews, Babylonians, and Greeks used it. The 
Bible mentions the talent. The Hebrew weight of the 
silver talent equaled 3,000 shekels in silver, or about 
$1,800, in United States currency. A silver talent in 
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Athens, Greece, was worth about $1,000. The gold 
talent had different weights and values in different 
places. The Romans used the talent only as a unit of 
account, because it was too large for coinage. The 
Roman great talent was worth about $480, and the little 
talent about $363. The present use of the word, meaning 
special ability, may come symbolically from the story of 
the talents in Matthew 25: 14-30, Sawyer McA. Mosser 

TALES OF HOFFMANN. See Opera (Some of the 
Famous Operas). 

TALIEN, DAH lee EN (pop. 544,000; alt. 100 ft.), the 
leading seaport of Manchuria, is located on the south- 
ern coast of the Liaotung Peninsula (see Cuma [map]). 
It has an excellent harbor, free from ice most of the 
winter. It has broad avenues that meet at the center of 
the city like the spokes of a wheel. 

Russia leased the peninsula in 1898. Japan gained 
possession of the port after the Russo-Japanese War, 
and renamed it Dairen. Communist China took con- 
trol of the port in the late 1940's. — Turopore Н. E. Сикх 

TALIPES. See Crunroor. 

TALKIES. See Morion Picture (Talking Pictures). 

TALKING BOOK. See HANDICAPPED, THe (Special 
Agencies). 

TALL OIL, or TALLOL, is a by-product of paper mak- 
ing. It is a blend of fatty and resin acids obtained from 
pine woodpulp. Crude tall oil is a black, frothy mass 
skimmed from the top of the cooking liquid of the pulp. 
When processed, it is a clear, yellow liquid. Tall oil has 
valuable commercial uses in the manufacture of hard 
and soft soaps, synthetic detergents, varnishes, and 
printer’s ink. RONALD б. MAGDONALD 

TALL TALE. See FoLKLORE (American Folklore). 

TALLADEGA COLLEGE, raz uh DE guh, is a coedu- 
cational liberal arts school at Talladega, Ala. It is sup- 
ported by the American Missionary Association. The 
college offers courses leading to the B.A. degrec. It was 
founded in 1867 and received its charter in 1869. For 
enrollment, sec UNıvERsITIES AND Corrrars (table). 

TALLAHASSEE, TAL uh HASS ee, Fla. (pop. 48,174; 
alt. 190 ft.), is the capital of the state. It lies in north- 
western Florida, about 15 miles from the Georgia bor- 
der. For location, see FLoria (color map). 

Tallahassee is primarily a seat of government. The 
Capitol, completed in 1845, was the only confederate 
Capitol not captured by Union forces in the Civil War. 

The city is the trading center for a rich agricultural 
region, that produces dairy foods, fruits and nuts, and 
lumber. Tallahassee is the home of Florida State Uni- 
versity and Florida Agricultural and Mechanical Uni- 
versity. It is the seat of Leon County and has a council- 
manager form of government. KATHRYN ABBEY HANNA 

TALLAHATCHIE RIVER. See Yazoo River. 

TALLCHIEF, MARIA (1925- ) is an American 
ballet dancer, one of the great classic ballerinas of her 
generation. She made her debut in the corps de ballet of 
the Ballet Russe de Monte Carlo in 1942. She became 
a ballerina with Ballet Society in 1947, and continued 
when it became the New York City Ballet in 1948. She 
has made guest appearances as prima ballerina with 
the Paris Opera and the Ballet Russe de Monte Carlo. 
She was born in Fairfax, Okla., the daughter of an 
Osage Indian chief, DonATHI BOCK PIERRE 
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TALLEYRAND, TAL ih 
rand, or TAH LAY RAHN 
(1754-1838), CHARLES 
MAURICE DE TALLEYRAND- 
PÉRIGORD, PRINCE DE BÉN- 
EVENT, was a French states- 
man famous for his diplo- 
matic achievements under 
Napoleon I and at the 
Congress of Vienna. He 
was born in Paris. A child- 
hood accident made him 
lame, and he was educated 
for a religious career. He 
became a priest in 1775, 
and in 1789 was appointed 
bishop of Autun, a high position in the church. 

Supports State Above Church. Talleyrand was elected 
in 1789 to the Estates-General, the French parliament. 
He became a moderate leader of the French Revolu- 
tion. He favored constitutional monarchy and signed 
the Declaration of Rights. He was elected president of 
the National Assembly in 1790. Talleyrand won popu- 
larity for proposing that the government take church 
property to pay its debts. The Pope excommunicated 
him in 1791: for his part in giving control of the French 
Catholic Church to the state, and for taking an oath 
to the constitution. 

Talleyrand was in England on a diplomatic mission 
when the Revolution took a radical turn in 1792, and 
he was exiled as a royalist sympathizer. After two years 
in England, he fled to America. 

Joins Napoleon. Talleyrand was allowed to return 
to France in 1796. Through the influence of Madame 
de Staél, one of his friends, Talleyrand was made Minis- 
ter of Foreign Affairs. While serving his nation, he de- 
cided to rebuild his fortune. In the famous XYZ Affair 
in 1797, he was accused of demanding bribes of the 
United States’ representatives (see XYZ AFFAIR). 

Talleyrand also decided to build his political future 
by attaching himself to Napoleon. He was Napoleon’s 
main assistant in the overthrow of the Directory. He 
helped Napoleon replace it, first with the Consulate in 
1799, and then with the Empire in 1804. As Napoleon’s 
adviser and foreign minister, he conducted delicate 
negotiations such as those that produced the Peace of 
Tilsit with Russia in 1807. See NAPOLEON I. 

Deserts Napoleon. Napoleon depended on Talley- 
rand, but distrusted him. Talleyrand came to oppose 
Napoleon’s conquests as injurious to France and to 
European peace. After 1807 Talleyrand resigned from 
office and became the center of the growing opposition 
to the Emperor. His leadership was decisive in securing 
Napoleon’s abdication and the restoration of the Bour- 
bon kings in 1814. His diplomatic skill at the Congress 
of Vienna in 1815 gave defeated France a powerful 
voice there (see Vienna, CONGRESS OF). 

His Last Years. After 1815, the Bourbon court ex- 
cluded Talleyrand from public affairs. But in 1830, 
when the Bourbons lost public confidence, Talleyrand 
helped steer a revolution toward constitutional mon- 
archy under Louis Philippe. He became ambassador 
to Great Britain, where he guided negotiations that 
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made Belgium independent, and brought France and 
Britain into alliance. 

See also FRENCH REVOLUTION. 

TALLINN, TAL un (pop. 280.000), formerly REVAL, 
is the capital and largest city of Estonia, a country 
which Russia seized in 1940. For location, see ESTONIA 
(map). Estonia is now the Estonian Soviet Socialist 
Republic, a state under the Communist dictatorship of 
Russia. Tallinn is built around an excellent natural 
harbor opening northward into the Gulf of Finland. 
This important seaport serves as the center of Estonia’s 
shipbuilding and textile industries. Tallinn also has 
oil-shale reduction plants. The Toompea Castle and 
the Town Hall, built during the Middle Ages 
damaged severely in World War П. Fuaxcis J, Bowman 

TALLIS, THOMAS (1505?-1585), was a prominent 
English composer. He was called “the Father of Eng- 
lish Church Music.” He served as organist at the Abbey 
of the Holy Cross in Waltham, England, and wrote 
some of his most important music there. With William 
Byrd, he shared the post of organist at the Chapel 
Royal, and joined Byrd in publishing Cantiones Sacrae, 
or Sacred Songs for Chorus, a set of motets, in 1575. Tallis 
and Byrd were granted exclusive rights by Queen 
Elizabeth I to print and sell music for 21 years. 

Tallis displayed great skill in the use of counterpoint 
and an advance in style over the pre-Elizabethan com- 
posers. Most of his compositions were church pieces 
in both Latin and English. He composed little instru- 
mental or secular music. 

He composed many anthems, and set others to Eng- 
lish words. Many of these were adaptations of motets 
previously created. He composed many part songs in 
four, five, eight, and even more parts. One of them was 
said to have 40 parts. WARREN S. FREEMAN 

TALLMADGE AMENDMENT. See Missouri Com- 
PROMISE. 

TALLOW is a hard, white substance obtained from 
animal fat. Most tallow is made from the fat of sheep, 
goats, and cattle, Tallow is used principally in making 
soap, candles, and lubricants, and for the dressing 
process in skin and leather manufacturing. 

Pure tallow is whiter than lard, and is almost 
tasteless. Commercial tallow usually has a yellowish 
color. Tallow will not dissolve in water, but melts in 
boiling alcohol. The best grade of tallow comes from 
fat near the kidneys of cattle. In one process, tallow- 
makers cut the suet into small pieces and heat it over 
water until the fat has melted. Then they dry it and the 
remaining tissues are pressed to get the tallow that is 
left. In another process, they boil fat in water and sul- 
furic acid. This causes the tissues to dissolve, leaving 
the tallow. Today, factories produce large quantities of 
tallow by melting the suet in iron cylinders which are 
heated by steam under pressure, 

See also CANDLE; Soap. 

TALLOW TREE is the name of various trees which pro- 
duce a waxlike substance that may be used like tallow 
for making candles, The Chinese tallow tree grows 
more widely than other types. It has been introduced 
into North America, and is a familiar sight along the 
coasts of Georgia and the Carolinas. At the beginning 
of winter, the long, leathery leaves of the tallow tree 
turn a deep red. The seeds hang on waxlike threads 
among the leaves. To obtain tallow, or wax, workers 
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crush and boil both capsules and seeds, and skim off 
the tallow as it rises. They melt and refine this. 

Tallow-tree wax is used chiefly for making candles, 
but a scented soap of good quality is also made from it 
because it has a balsamic, or fir-tree, odor. The leaves 
of the tree furnish a black dye, and the stem yields a 
resinous substance called сора/. Copal is used in making 
varnish. The bayberry, or candleberry, is a small tree or 
shrub which also furnishes wax used in making candles. 

Scientific Classification. The tallow tree belongs to the 
family Euphorbiaceae. It is classified as genus Triadica, spe- 
cies sebifera. HAROLD NORMAN MOLDENKE 
Sec also BAYBERRY; CANDLEBERRY. 

TALMADGE, EUGENE and HERMAN. Sec GEORGIA 
(Famous Georgians). 

TALMAGE, TAL mij, THOMAS DE WITT (1832-1902), 
was a widely-known American preacher and lecturer. 
He was pastor of the Central Presbyterian Church of 
Brooklyn from 1869 to 1894, and great throngs came to 
hear him. A tabernacle seating 3,500 had to be built 
to house the congregation. Talmage traveled widely 
as a popular lecturer. His sermons, full of colorful de- 
scriptions and appeal to sentiment, were published 
weekly in some 3,500 newspapers. Talmage was born 
on a farm near Bound Brook, N.J. Lerrerts A. Lortscner 

TALMUD is a book of Jewish civil and religious laws 
and ethical lore, distinct from the Pentateuch (the first 
five books of the Old Testament). It is a literature rather 
than a book, and is made up of 63 books, which are 
usually printed in 18 folio volumes. The laws in the 
Talmud came from early oral laws. The oral law began 
when the Pentateuch was applied to daily life. Its laws 
needed interpretation, extension, augmentation, and 
adaptation. Oral law also included decisions made 
from time to time by those in authority. In the time 
of Jesus, the scribes and Pharisees required strict ob- 
servance of all the details of this law. The Sadducees 
opposed it, and accepted only the Pentateuch. 

After the Romans destroyed Jerusalem in A.D. 70, 
the Pharisees and other pious Jews zealously put the 
oral laws into writing. They completed the work at the 
close of the д.р. 200's. It formed the part of the Talmud 
known as the Mishnah, meaning instruction. Scholarly 
comments on the Mishnah are preserved in the bulkier 
part of the Talmud called the Gemara. The Gemara is 
really two works—the Palestinian and the Babylonian. 
The Babylonian one, which was completed in the A.D. 
500’s, is the larger one and more accepted. Both the 
Mishnah and the Gemara were written in a mixture of 
Hebrew and Aramaic. 

These Jewish classics form the religious and literary 
background of the New Testament. Students today 
refer to them on matters concerning Jewish manners, 
customs, beliefs, and teachings. LEONARD C. MISHKIN 

See also AKIBA BEN JOSEPH. 

TALON, tah ТОНУМ, JEAN BAPTISTE (1625-1694), а 
French official, served from 1665 to 1672 as Intendant 
of Justice and Finance in Canada, which was then 
called New France. He put the colony on a sound 
economic basis. He established a royal shipyard in 
Quebec, encouraged the search for iron, copper, and 
other minerals, and tried to make the colonists grow 
flax and weave their own linen and cloth. Talon was 
born in Chálons-sur-Marne, France. — Epwarp R. Apa 

TALUS. See Сеогосу (Some Terms). 


TAMAYO, RUFINO 


TAMALE. Sce Mexico (Way of Life). 

TAMARACK. See LARCH. 

TAMARAU. See BurraLo (animal). 

TAMARIND, TAM uh rind, is an evergreen tree that 
grows in the tropics. The tamarind is an attractive tree 
which may grow as high as 75 feet. It develops small 
pale green leaves and tiny yellow flowers. Pods about 
3 to 4 inches long contain the seeds of the tree. These 
pods contain an acid brown pulp used in preparing 
refreshing drinks. In India and Arabia, the pulp of these 
pods is pressed into large brown cakes and sold as a 
delicacy. The tamarind is grown as an ornamental tree 
in warm parts of the United States. 

Scientific Classification. The tamarind belongs to the 
family Leguminosae. It is classified as genus Tamarindus, 
species indica. JULIAN C. CRANE 


USDA 
Leaves and Fruit of the Evergreen Tamarind Tree 


TAMAULIPAS, Tar mow LEE pahs (pop. 718,176; 
area 30,734 sq. mi.), is a state of northeastern Mexico. It 
stretches south from the Rio Grande along the Gulf of 
Mexico. For location, see Mexico (color map). The 
land rises from a broad coastal plain to the Sierra Madre 
Oriental mountains. Rich oil deposits lie near the port 
of Tampico, the state’s largest city. Tamaulipas is also 
an important farming state. Ciudad Victoria is the 
capital. See also Tampico. CHARLES С. CUMBERLAND 

TAMAYO, tah МАН yo, RUFINO, rew FEE no (1899- 

), is one of Mexico's greatest artists. He is noted 
for small paintings of human figures and still life. These 
are profoundly Mexican in their brilliant color, gaunt 
Indian figures, and feeling of tragedy. Tamayo first 
visited the United States in 1926. He was born at Oa- 


хаса, and studied art in Mexico City. ковект C. Sura 
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TAMBOURINE 


TAMBOURINE, 74M 
boo REEN, is an ancient 
rhythm instrument. It is 
still used in orchestras and 
for folk dancing, chiefly 
among the Latin people 
The name tambourine means 
small drum. The tambou- 
rine is an instrument made 
of a narrow wooden hoop 
with a thin skin stretched 
across one side. Clusters of 
jingling metal disks are 
fastened around the hoop 
of the tambourine. The 
player holds the tambou- 
rine in one hand and shakes 
it vigorously, or strikes it 
with the other hand. The 
tambourine has no definite 
pitch, CHARLES В. RIGHTER 

TAMERLANE, TAM er layn (1336?-1405), was an 
Asian conqueror who created by the sword a vast but 
short-lived empire. He was also known as Timur the 
Lame. 

‘Tamerlane was a Tartar, a Mongol Turk descended 
from Genghis Khan, another Asian conqueror. He was 
born of a chiefs family near Samarkand in Turkestan. 
He was a well-educated, devout Moslem. As a youth, 
Tamerlane became noted for his athletic prowess. 
After 1358 he engaged in numerous wars. He mounted 
the throne at Samarkand in 1369, and ruled an exten- 
sive central Asian kingdom. After 1369, his armies 
struck west and south into Afghanistan, Persia, India, 
and Asia Minor. 

Tamerlane invaded India in 1398, sacked Delhi, and 
massacred most of its inhabitants. In 1401, he turned 
to Syria. He captured Baghdad, and in 1402 he com- 
pletely destroyed the Turkish Army that had been sent 
against him, He then captured Damascus and defeated 
Egyptian armies. Tamerlane was now the ruler of a 
vast empire with its heart in Turkestan. He next moved 
to conquer China. But before he could reach his objec- 
tive, he died of fever in his camp His empire fell apart 
immediately. T. WALTER WALLBANK 

TAMIAMI TRAIL. Scc ROADS AND HIGHWAYS (Some 
Important Roads and Highways). 

TAMING OF THE SHREW. See SHAKESPEARE, WILLIAM 
(Synopses of Plays). 

TAMM, IGOR YEVGENEVICH (1895- ), a Russian 
physicist, shared the 1958 Nobel physics prize with 
Pavel A. Cherenkov and Ilya M. Frank, Tamm and 
Frank explained theoretically the origin of the blue 
light, or radiation, which Cherenkov discovered and 
which is now named for him. See also CHERENKOV, 
Pave A.; FRANK, ILYA M. R. T. ELLICKSON 

TAMMANY, SOCIETY OF, also called the Corum- 
BIAN ORDER, was founded in New York City in 1789 by 
William Mooney. The organization took its name from 
the Sons of Saint Tammany. This colonial Society was 
named after an early Delaware Indian chief known for 
his wisdom. Tammany began as a “fraternity of patriots 
solemnly consecrated to the independence, the popular 
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Press Syndicate 
The Tambourine adds 
rhythm to the music of Latin- 
American countries. 


liberty, and the federal union of the country.” 

But Tammany soon came to have a political purpose. 
For many years, it has wielded vast powers as a political 
machine in New York and New York City. It received 
its popular name, Tammany Hall, from the name of its 
headquarters building, located at 331 Madison Ave., 
New York City. 

Many scandals have darkened its history. The most 
famous one occurred in 1871, when Tammany | lall was 
headed by Boss William M. Tweed. Tweed’s succ sors 
as leaders of Tammany included Richard € ‘roker, 
Charles F. Murphy, and George W. Olvany 

See also BuckraıL; Nasr, THOMAS; TWEED, WILLIAM 


Marcy; CLEVELAND, Grover (Cleveland as G rnor). 
TAMPA, Fla. (pop. 274,970; alt. 15 ft.), is the second 
largest city in the state. It is also the industrial and 


trading center of the western Florida coast. The city lies 
on Tampa Bay at the mouth of the Hillsborough River. 
For location, see FLortpa (color map). Tampa has а 
mild winter climate and is noted as a tourist resort, It 
has a large Spanish population, chiefly in the section 
known as Y bor City. 

Tampa is famous for the manufacture of Havana 
cigars. The city also manufactures phosphate products, 
cement, chemicals, and boxes. Tampa processes and 
cans citrus fruits. 

Spanish explorers landed in Tampa Bay in the 1500's. 
Pánfilo de Narváez landed in 1528, and Hernando de 
Soto visited the bay in 1539. The first American scttle- 
ment came when Fort Brooke was established here in 
1823. Because of the protection given by the fort, many 
Floridians settled there during the Seminole Indian wars. 
In 1834 the town was named Tampa. Tampa suffered 
from a federal blockade and later from occupation by 
Union troops during the Civil War. The TampaBay Hotel, 
which was built in 1891, established the city as a tourist 
resort. The hotel now houses the University of Tampa. 

The seat of Hillsborough County, Tampa has a 
mayor-council form of government. Karuryy Assey HANNA 


The "Pirate" Ship José Gasparilla sails into Tampa each 
February, opening a week of carnival and pageantry. 
Louis С. Williams 


TAMPA, UNIVERSITY OF, is a privately controlled, 
coeducational school of liberal arts at Tampa, Fla. It 
specializes in teacher training and business administra- 
tion. Students can also earn bachelor’s degrees in the 
schools of science and journalism. The university owns 
and operates radio station WTUN in connection with 
its school of journalism. The University of Tampa was 
founded in 1931. For enrollment, see UNIVERSITIES AND 
Corrrcrs (table). 

TAMPERE, TAHM peh reh (pop. 101,509), lies between 
two lakes about 125 miles northwest of Helsinki. For 
location, see FINLAND (color map). It is Finland's chief 
manulacturing center. Its factories produce textiles, 
leather goods, paper, saws, furniture, machinery, preci- 
sion instruments, and railway supplies. Tampere was 
founded in 1779. Jous Н. Wuorinen 

TAMPICO, tahm PEE koh (pop. 94,342; met. area, 
140,000), is the second most important port of Mexico, 
after Veracruz. Tampico stands on the Pánuco River, 
seven miles west of the point where the stream empties 
into the Gulf of Mexico. For location, see Mexıco (color 
map). 

Tampico serves as one of the refining centers for 
Mexico’s petroleum industry, and is the chief outlet for 
oil exports. Its mild winter climate has made Tampico a 
favorite resort center. The Spaniards settled the city in 
the 150078. Joun A. Crow 

TANA. See Norway (Rivers, Waterfalls, and Lakes). 

ТАМА, LAKE. See LAKE Tana. 

TANAGER, TAJN uh jer, is the common name given а 


family of American birds, many of which have brilliant 
red feathers. "'anagers are from 6 to 8 inches long, and 
are usually found in the forests, where they feed on in- 


sects, fruit, and flowers. Most tanagers live in the tropical 
regions of Central and South America. There are only 


four or five kinds in the United States. 

The best known of this family are the scarlet tanagers. 
They have a loud, cheery song somewhat like that of 
the robin, They are sometimes called firebirds. They nest 


in the eastern United States and as far north as New 
Brunswick. The male has bright red feathers, with 
velvety black wings and tail. The female is dull yellow 
below and olive green above, with darker wings and 
tail. The tanager builds its frail, saucer-shaped nest near 
the end of a horizontal limb. The female lays from 3 to 
5 bluish-green eggs with reddish-brown markings. 

In the Southern States, the summer tanager is a familiar 
bird. It is easily recognized by its rosy-red feathers. Its 
nesting habits are much like those of its scarlet-coated 
relative. The western tanager, or Louisiana tanager, lives 
in summer from the Rockies to the Pacific Coast. The 
male of this group has a black back, tail, and wings, 
crimson head, and yellow underparts. 

The tanagers are helpful because they eat harmful 
insects, But the western tanager has a great fondness for 
cherries, and may harm cherry orchards. 

Scientific Classification. The tanagers make up the 
family Thraupidae. The scarlet tanager is genus Piranga, 
species erythromelas; the summer tanager is P. rubra; the 
western tanager is P. ludoviciana. ARTHUR А. ALLEN 

See also Bird (color pictures, Birds’ Eggs; Color 
Makes Them Stand Out). * 

TANAGRA, TAN uh gruh, FIGURINES are skillfully 
modeled terra-cotta statuettes found in the ruins of the 
ancient Greek city of Tanagra. They were made in 


TANG 


molds and fired at temperatures around 1800°F. After- 
wards, artists painted them various colors. The statu- 
ettes were probably used as decorations in homes, ‘They 
represent many different types of people, and give a 
representative picture of life in Greece from about 700 
to 300 B.C. 

TANANA RIVER. See YUKON River. 

TANANARIVE, TAH NAH NAH REEV, or ANTA- 
NANARIVO, ax tuh NAN uh REE voh (pop. 174,000), is 
the capital of Madagascar, or Malagache Republic. It 
stands near the center of the island, about 4,000 feet 
above sea level. A railroad connects Tananarive with 
the coastal city of Tamatave. Another railroad extends 
southward to the thermal springs of Antsirabe. For lo- 
cation, see MADAGASCAR (map). 

Most of Tananarive’s inhabitants are Malagasy, the 
people of Madagascar. There are also about 6,500 
French residents. The French government has set up 
schools of medicine, agriculture, industrial arts, and 
public-service training. The most famous building in 
the city is the former home of the queen of Madagas- 
car. Tananarive has a radio station and an airport from 
whichscheduled flights depart for Paris. Kenners Ковімѕох 

TANEY, ТАЙ/ nih, ROGER BROOKE (1777-1864), 
was one of the great chief justices of the United States. 
But the merit of his work is clouded by his decision in 
the Dred Scott case, which helped bring on the Civil 
War. Taney held that Congress had no power to abolish 
slavery in the territories (see DRED Scorr Decision). 

Taney was born in Calvert County, Maryland, and 
was educated at Dickinson College. He began practicing 
law in Annapolis, Md., in 1799. He entered politics, and 
served several years in the state senate. He also gained a 
high reputation as a lawyer. In 1831, President Andrew 
Jackson appointed him 
Attorney General of the 
United States and made 
him a trusted adviser. 

Jackson was opposed to 
the United States Bank 
and decided to end its in- 
fluence by withdrawing the 
government deposits over 
the opposition of Congress. 
In 1833, he appointed 
Taney Secretary of the 
Treasury to have him with- 
draw the funds. The Senate 
was so angered that it re- 
fused to confirm ‘Taney’s 
appointment, and he retired to private life (see BANK 
ОЕ THE UNITED STATES). 

In 1835, Jackson appointed Taney an associate 
justice of the Supreme Court, but again the Senate 
refused to confirm the appointment. The next year, the 
Senate majority changed. Jackson named Taney as 
Chief Justice of the United States, and this appoint- 
ment was approved. Taney favored “states’ rights” but 
not at the expense of basic national powers. He kept 
most of John Marshall’s broad interpretation of the 
Constitution. Jerre S. WILLIAMS 

TANG. See Евн (color picture, Tropical Salt-Water 
Fishes). 
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Roger В. Taney 
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TANGANYIKA, TAN gun TEE kuh, is a large East 
African country in the British Commonwealth of Na- 
tions. It lies along the Indian Ocean, south of Kenya 
Colony and Uganda Protectorate. The Map shows that 
its western border touches Congo, Ruanda-Urundi, 
and the Federation of Rhodesia and Nyasaland. Mo- 
zambique lies to the south of Tanganyika. The country 
covers 362,688 square miles, and has a population of 
8,777,747. Most of the people are Africans. About 16,- 
300 Europeans and 60,750 Asiatics, who are mos ly 
East Indians, also live in Tanganyika. The African 
Negroid peoples, mostly of the Bantu group. Most of th 
people speak Swahili, the language of Zanzibar. 

Surface Features and Climate. Tanganyika has a 
coast line of about 500 miles. Mangrove swamps and 
groves of coconut palms cover the low, flat coastal area. 
Temperatures are always high. The region has two 
Seasons, a rainy period and a dry one. 

Behind the coast lie inland plateaus or tablelands, 
about 4,000 feet above sea level. This land is a hot, dry, 
tropical grassland with patches of thorn trees and open 
woodlands. The mountain areas on the plateau include 
Kilimanjaro, Meru, and the Usumbara Highlands in 
the northeast, and the Livingstone Mountains and Ufipa 
Highlands in the south and southwest. The highest 
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mountain is Kilimanjaro (19,590 feet). Its snow-capped 

peak, only three degrees south of 

scene of many picturesque stori g 
Agriculture and Resources. Most of the people of the 


dry plateaus raise cattle and hunt. On the coastal plain, 
along the lake shores, and in the highlands, the people 
farm. ‘Their crops include maize (Indian corn), millet, 
beans, peanuts, and rice. Some native plantations raise 
coffee, tea, tobacco, sugar cane, and cotton for com- 
mercial purposes. European plantations are mostly in 
the rainy highlands where coffee, tea, and cotton are 
important с Tanganyika leads in the production 
of the fiber called sisal, an important plantation croj 
‘Tanganyika has some mineral deposits. Gold and tin 
are mined each year, and some scientists believe that 
the diamond resources are the world’s largest. Coal and 
mica deposits have also been discovered. 

The dry plains of Tanganyika are noted for their big 
game, including lions, leopards, buffaloes, giraff 
elephants, zek and many varieties of the antelope 
family. Gorillas live in the forested mountain аг The 
game reserves of the Serengeti Plain and the Ne 

goro Crater are famous for thei great numbers o 
animals. Laws limit hunting, but big-game safaris, or 
expeditions to hunt wild animals, are still an important 


Public Relations Department, Tanganyika 


source of income for the residents of Tanganyika. 

Dar es Salaam (pop. 99,140), is the capital and chief 
seaport of Tanganyika. Other important cities, with 
their population, include Tanga (22,136), Tabora 
(14.011), Mwanza (13,691), Dodoma (12,262), Moro- 
goro (11,501), Lindi (11,330), Moshi (9,079), Iringa 
(8,013), and Arusha (7,698). 

‘Tanganyika maintains a variety of schools. Village 
schools provide training in many trades and in elemen- 
tary subjects. High schools give more advanced instruc- 
tion, including courses in English. The government 
also maintains schools for European and Indian chil- 
dren. The country also has a number of private schools. 

History. Germany began to set up colonies in Tan- 
ganyika in 1884. Until 1919 the territory was known as 
German East Africa. The boundaries of that colony 
were fixed by treaties signed by the governments of 
Germany, Great Britain, Belgium, and Portugal, and 
by the Sultan of Zanzibar. In 1905 the people rose in 
rebellion against their German rulers, The Germans 
crushed the revolt, and began to treat the people better. 
After that no person could be born into slavery. The 
territory prohibits slavery entirely now. 

Early in World War I, British and French troops in- 
vaded Tanganyika and fought several small battles with 
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The Chagga Tribe of Tanganyika lives on the slopes and 
at the base of towering Mount Kilimanjaro. The Chaggas, who 
farm for a living, raise bananas, beans, and maize for their own 
consumption, and coffee and cotton for export. 


German forces. In 1916, British and Belgian forces at- 
tacked the colony, but did not capture it until 1918. 

After the war ended, the League of Nations gave 
Great Britain control over most of the former German 
colony. The regions of Ruanda and Urundi in the ex- 
treme northwest were placed under Belgian administra- 
tion. A small area in the southeast, known as Kionga 
Triangle, became part of Portuguese East Africa. After 
the United Nations was created, Tanganyika became a 
UN trust territory with Great Britain as trustee. 

In 1960, Tanganyika gained partial self-government 
in the first step toward independence. In September, 
Julius K. Nyerere and his Tanganyika African National 
Union party (TANU) swept the elections to the legisla- 
ture. The country gained complete self-government on 
May 1, 1961, and independence within the British 
Commonwealth on December 28. Hissero V. B. Krine, Jr. 

See also Dar Es SALAAM; KILIMANJARO; Money 
(table, Values). 

TANGANYIKA, LAKE. See LAKE TANGANYIKA. 

TANGELO. See FLORIDA (Agriculture); GRAPEFRUIT. 

TANGENT, in geometry, is a straight line that 
touches a curve in only one point. Two circles are 
externally tangent when they lie on opposite sides of a 
line tangent to both of them. See also CIRCLE. 
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J. Horace McFarland 


Tangerines Look Like Small Oranges with Thin Skins. 


TANGERINE, талх juh REEN, is the popular name for 
a citrus fruit of the mandarin group. These fruits look 
like oranges, except that they are smaller and flatter, 
peel much more easily, and the sections separate more 
readily. The tangerine is a distinctive orange-red man- 
darin which originated in Florida. It has a thin, fragrant 
peel. The fruit is delicate. The tree, however, is more 
resistant to cold than is the orange tree. Varieties of 
tangerines include Dancy, Clementine or Algerian, and 
Warnuco. Tangerines are grown in Florida, California, 
Texas, Arizona, and Louisiana. They are also grown 
in North Africa. 

Scientific Classification. The tangerine belongs to the 
family Rutaceae. It is genus Citrus. Common species are 
C. nobilis and C. deliciosa. ROBERT WILLARD HODGSON 

TANGIER, tan JEER (pop. 100,000), is a region on 
the Atlantic coast of Morocco. It covers 135 square 
miles, and includes the city of Tangier and a small area 
between the sea and the Rif Mountains. For location, 
see Morocco (color map). 

Location and Description. The city of Tangier lies 
opposite Gibraltar at the western opening to the Med- 
iterranean Sea. It ranks second to Casablanca among 
Morocco’s seaports. From the sea, the city looks like a 
great amphitheater, with rows of white houses lining the 
hillsides, 

Most of the people of the Tangier region are Moslem 
Berbers or Arabs. Spanish, French, and Arabic are the 
official languages. The city of Tangier has few indus- 
tries, but it ranks as an important shipping center. 

History. Portugal, Spain, and England held Tangier 
at different times from the 1400's until the late 1600's, 
when the Moors gained control. The Moors held the 
city until 1924, but granted special privileges to several 
European countries. In 1925, an international zone was 
established in Tangier, under the control of leading 
world powers. Spanish forces occupied Tangier during 
World War II. In 1945, Tangier regained its interna- 
tional status. T'angier became a part of Morocco after 
Morocco gained its independence from France and 
Spain in 1956. That same year, the Sultan of Morocco 
called a conference of the nine nations that formerly 
controlled Tangier. They voted to end '"Tangier's inter- 
national status, and to give up most of their former 
tights in the area. HIBBERD V, B. KLINE, JR, 
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TANGO, TANG goh, is a contemporary ballroom 
dance of South American origin. It has long, gliding 
steps and intricate poses. The tango Argentina became 
popular in the United States during the early 1900's, 
Tango is also the name of the music for this dance, 
written in # or $ time. El tango is a spirited Spanish 
dance of the flamenco type (see FLAMENCO). E] tango 
has heavier and simpler steps than other types of 
flamenco, but resembles them in its elemental steps 
and poses. 

TANGUN. See Korra (Early Day: 

TANGUY, YVES (1900-1955), a Surrealist artist, 
painted with exacting technique a strange world where 
objects such as bones or rocks are grouped in f»ntastic 
structures. He decided to paint when he saw a ( ч] 
de Chirico painting in 1923. His first works were crude 
because he taught himself, but by 1927 he had devel- 
oped his style. Tanguy was born in Paris, but moved to 
Connecticut in 1939. His painting, Fear, appears in 
color in the PAINTING article. Gr 

TANIMBAR ISLANDS. See INDON 
Indonesia). 

TANK, MILITARY, is a motor-driven combat vehicle 
completely enclosed in armor plate. It is mounted on 
heavy caterpillar tracks, and carries heavy and light 
weapons, such as cannon, machine guns, and flame- 
throwers. 

Most tanks have their heavy weapons mounted in a 
revolving turret, Tanks weighing less than 25 tons are 
called light tanks. The standard battle tank in the 
United States Army weighs about 50 tons, and is classi- 
fied as a medium tank. Each tank carries a crew of (rom 
four to eight men, depending on its size and the number 
of its guns. 

Tanks can cover almost any kind of ground, running 
through underbrush, over mud, rocks, or sand. They 
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can climb and descend slopes as steep as 35 degrees. 
They can travel at speeds of over 30 miles an hour on 
level ground, and turn in their own length. The newest 
tanks are amphibious, and can travel in water and on 
land. Other tanks are designed to be carried to the front 
by air. 

Modern military tanks combine fast-moving attack 
and shock action with the fire-power of light artillery. 
Tanks are used to bring fire against infantry, to engage 
other armored vehicles and destroy them, to demolish 
enemy positions, and to protect friendly infantry. 

‘The tank got its name from the British, who developed 
the weapon during World War I. While the machines 
were being built British officers said that they were 

er tanks, to keep their real purpose secret. The 
British first used tanks in the Battle of the Somme in 
1916. The 49 tanks were slow and clumsy, but they 
terrified the German troops they attacked. The Ger- 
mans quickly developed antitank measures, and then 
thcir own tanks. Tanks were more successful in the 
Battle of Cambrai in 1917. 

All the warring nations used tanks in World War II. 
The Germans used fast-moving panzer tanks in their 
blitzkrieg, or lightning, attacks on Poland, the Low 
Countries, and France. Tanks were the chief weapons 
in the seesaw desert war between British and German 
troops for the control of North Africa. They were also 
used extensively in Russia. They formed the spearheads 
in the successful Allied drives across France toward 
Germany in 1944. Both communist and United Na- 
tions forces used tanks during the Korean War. 

Many military experts believe that the tank offers 
enough protection against atomic blast to be a vital 
weapon in atomic warfare. But some experts point out 
tha! antitank missiles can penetrate tank armor. They 
believe that the tank has little future as a military 
weapon. Носн M, COLE 

Sce also ARTILLERY; BLITZKRIEG; TANK DESTROYER. 


Leonardo da Vinci Designed «a Tank, left top, which he 
called a "secure and covered chariot with guns." One of the first 
tanks used by the British in World War |, left center, was called 
"L'Enfant Terrible" by the people in France. 


U.S. Army 
Army Tanks developed for the United States ground forces 
after World War Il include the light gun tank T-92, left, and the 
heavy gun tank M-103, above. The light tank has а 76-mm gun 
mounted in its turret, and the heavy tank is armed with а 120-mm 
gun. The tanks are also equipped with machine guns. 


TANNIC ACID 


TANK CAR. See Ramroap (Freight Cars). 

TANK DESTROYER is a vehicle developed by the 
United States and British armies in World War II. 
Armored tanks became such powerful weapons during 
World War II that military experts were forced to seek 
new weapons to fight them. The experts produced 
these lightly armored vehicles. They were mounted on 
tank frames, but were much faster and more heavily 
armed than tanks. The United States M-3 tank de- 
stroyer carried a 105-mm gun which shot a shell seven 
miles. The M-3 traveled at a speed of 35 mph. The 
M-10 tank destroyer had a 3-inch cannon mounted in 
a turret. Tank destroyers moved on wheels or on cater- 
pillar tracks like tanks. 

See also Bazooka. 

TANKER is a ship used to carry much of the world's 
oil and gasoline over water. Tankers also carry mo- 
lasses and other liquid products. Tankers have their 
engines in the rear and their superstructure forward, 
and are loaded by pipes. About one fifth of the tonnage 
of the American merchant marine is carried in tankers. 
The top size of tankers has been increased. Some are 
now about 1,000 feet long. The air force also uses 
tanker planes (see AIR FORCE, UNITED STATES [Other 
Aircraft]). 

During World War II the United States built the 
world’s largest tanker fleet to supply the United Nations 
with oil and gasoline. Many tankers were lost at sea in 
the early part of the war because of German submarine 
attacks. But in the last two years of the war, tankers 
carried 5,000,000 gallons of fuel a day to the fighting 
fronts. Tankers are also used by the United States Navy 
to refuel oil-burning ships at sea. млим W. Rosinson 

TANNER, BEATRICE. See CAMPBELL, MRS. PATRICK. 

TANNHAUSER, TAN hoy zer, was a German minne- 
singer, or minstrel, of the 1200's. He led a very restless 
life and even went to the Holy Land on a crusade. A 
ballad of the 1500's tells the story that one evening, as 
he was riding by the Hórselberg in Thuringia, a beau- 
tiful woman appeared before him. He recognized her 
as the goddess Venus. He followed her to a palace in 
the heart of the mountain. There he spent seven years 
in a life of pleasure. 

Finally Tannhäuser left Venus and went on a pil- 
grimage to Rome to seek forgiveness for his sins. The 
pope said that just as the staff he held in his hand could 
never blossom, so would T'annháuser's sins never be for- 
given. Tannhäuser went sorrowfully back to Germany. 
Three days later, the pope's staff miraculously bore 
flowers. Messengers hurried to seek out Tannhäuser, 
but could not find him. He had gone back to Venus. 
Richard Wagner's opera, Tannhäuser, is based on this 
legend. ARTHUR M, SELVI 

See also MINNESINGER; OPERA (Some of the Famous 
Operas). 

TANNIC ACID, or TANNIN (chemical formula 
С.Н, Оз), is a light-yellow powder that is found in the 
oak, hemlock, sumac, chestnut, and certain other 
plants. Tannin is found particularly in galls, which are 
growths on plants caused by bacteria, fungi, or insects. 
Tannic acid comes in a bulky powder which may be 
anywhere from light yellow to light brown in color. It 
dissolves in water and alcohol, and has a bitter taste. 
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TANNING 


Tannin has many commercial uses. It is used in treat- 
ing skins of animals to make leather. Skins that are so 
treated are said to be tanned. Tannin is used in the 
manufacture of ink and in dyeing. GEORGE L. Bus 

See also Аср; CORK; GALL; LEATHER (Vegetable 
Tanning); QuEBRACHO. 

TANNING. See LEATHER; TANNIC ACID. 

TANNU TUVA. See Tuva. 

TANSY, TAN zih, is a plant related to the thistle. 
It is occasionally used in medicines. The tansy first 
grew in Europe, but is now found all over North 
America. It is usually grown in gardens, but also grows 
wild in waste places and along roadsides. The leaves 
and flowers of the tansy have a bitter taste and a strong 
odor. The leaves were once used in flavoring. They are 
dark green in color and have a feathery appearance. 
These leaves give off an oil which is known as oil of 
tansy. This oil is poisonous, but is used to some extent 
in medicines. The flowers of the tansy are yellow. 

Scientific Classification. Tansy is in the family Com- 
positae. It makes up genus Tanacetum. Common species are 
T. vulgare and. T. huronense. HAROLD NORMAN MOLI Е 

TANTALUM, TAN tuh lum (chemical symbol Ta), is 
a bluish metallic element. Its atomic weight is 180.95 
and its atomic number is 73. It is found in the orc 
minerals tantalite and columbite, which occur in de- 
posits with other metals. Tantalum is mined chiefly in 
Africa, Australia, Brazil, and South Dakota. A Swedish 
chemist, Anders Ekeberg, discovered tantalum in 1802. 
He named it after Tantalus, a character in Greek 
mythology. 

Tantalum has some rare properties which make it 
important today. It is used as an alloy in atomic reac- 
tors, and in jet and rocket engines. Because it resists 
caustic alkalies and some acids, it is used in surgical 
instruments and in chemical equipment. When used as 
an electrode in a cell with a lead electrode, tantalum 
permits current to pass only one way, changing alter- 
nating current to direct current. It is used in radar 
equipment, asa catalyst in synthetic-rubber production, 
and for infrared photography. 

Tantalum is one of the few metals known that will 
burn when it is heated in air. It can be pounded into 
thin sheets or drawn into fine wires. It can absorb 740 
times its weight in hydrogen. Tantalum is attacked by 
and combines with a number of acids and elements at 
high temperatures, HARRISON ASHLEY SCHMITT 

See also Berzetius, JÓNs JAKOB. 

TANTALUS was a king of Phrygia in Greek mythol- 
ogy. He was the son of Zeus (Jupiter) and the nymph 
Pluto. He was punished because he killed his son 
Pelops and served him to the gods as food. Later, 
Pelops was restored to life. In the Lower World, Tan- 
talus was forced to stand under threat of a hanging 
rock and up to his chin in water. But when he tried to 
drink, the water always vanished. Fruit and grapes 
hung above him. But when he tried to eat them, the 
branches were whirled out of reach by the winds. The 
word tantalize is taken from his name. James F. CRONIN 

TAOISTS, DOU ists, or TOU ists, are followers of 
Taoism, one of the three great religions of China. The 
name Taoist comes from the Chinese word Tao, which 
means the way or the channel. Taoists believe that every- 
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thing in the universe is designed to move in an ordered 
and harmonic way. 

The Тао Te Ching (The Way and Its Power) is the 
sacred book of Taoism. It teaches that Tao rules heaven, 
heaven rules earth, and earth rules man. All were de- 
signed to move in harmony. According to Taoism, man 
has lost “the way" and created disharmony by substi- 
tuting his own designs. The religion teaches that man 
can find harmony by returning to simplicity and humil- 
ity. Taoists believe that a person will regain happiness 
by giving himself up to the great Tao. He must be good 
to all things, avoid distinctions and honors, and be 
humble and quiet, like the forces of nature. 

According to tradition, the Chinese philosopher 
Lao-tse founded Taoism and wrote the Tao Te (ng in 
the 500's в.с. But some scholars believe that Taoisin de- 
veloped in the 300's в.с. as a product of many thinkers, 
including Chuang Tzu (369-286 ».c.). Taoism was pro- 
foundly philosophical in its earliest stages. Later, it 
turned to magic and superstition. Its philosophy of 
returning to nature for peace and harmony has had a 
great influence in the Far East. Taoism has about 
40,000,000 followers today. 

See also LAO-TSE. 

TAOS, (owse, N. Mex. (pop. 2,163; alt. 6,985 f1.), is 
three communities in one. Taos proper serves as a trade 
center for the surrounding farm and ranch region. l'he 
Pueblo Indian village of San Geronimo de Taos lies 
north of the town. To the south is the old Spanish 
farming center, Ranchos de Taos. All three communi- 
ties lie near the base of the Sangre de Cristo Mountains 
in north-central New Mexico. Taos is 75 miles north of 
Santa Fe (see New Mexico [map]). 

The well-known Taos “art colony" started in 1008. 
Sights of interest to tourists are the Plaza, the center of 
community life during the 1800°%; the “Kit? Carson 
House, where the famous frontiersman lived from 1858 
to 1866; and the Charles Bent House, where Governor 
Bent was murdered during a Mexican revolt in 1817 
when American troops occupied New Mexico. 

The pueblo village has adobe houses, four and five 
stories high, in which the Indians have lived since prc- 
historic times. White men first saw these when an 
expedition led by Francisco Vásquez de Coronado 
visited the region in 1540. The ruins of a Spanish mis- 
sion, built in 1706 by missionary Roman Catholic 
priests who entered the region, also stand there. Spanish 
colonists settled in the area in the early 1700's, Taos 
is the seat of Taos County. FRANK D. REEVE 

See also New Mexico (Annual Events); PUEBLO 
INDIANS (picture). 

TAP DANCING. See Daxcrso (Exhibition Dancing). 

TAPA. See Hawar (The People). 

TAPAJÓS RIVER, тлҥ puh ZHAWS, is one of the 
southern branches of the mighty Amazon River. For 
location, see BRAZIL (color map). It rises in north-central 
Brazil, and flows northward for 1,240 miles. The stream 
empties into the Amazon at Santarém. The Tapajós 
became important to shipping in the 1930's, when the 
Ford Motor Company established rubber plantations 
along its eastern bank, south of Belterra. The Brazilian 
government bought these plantations in 1946. Ocean- 
going ships can sail up the Tapajés to the plantations 
during four months of high water. 

TAPE GRASS. See Ericrass, 
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Recording. A microphone and amplifier change the sound into 
electrical signals which vary the strength of an electromagnet. 
Particles on the tape are magnetized as it passes the magnet. 


TAPE RECORDER is a “magic mirror” that can record 
the sounds and pictures of the world about us, and 
even of outer space. In space missiles, tape recorders 
provide a record of the speed, stresses, temperatures, 
and other scientific data encountered during flight. In 
business, they record dictation for busy executives, 
staff conferences, interviews, and telephone conversa- 
tions. In the home, tape recorders may preserve a baby’s 
first words, a child's piano lesson, favorite radio music, 
or the conversation and fun of a party. The tape recorder 
also has become a vital tool in the television industry. 
It can record both the picture and the sound of tele- 
vision programs for rebroadcast at any time. 

The tape used in a tape recorder is a thin, plastic 
ribbon wound around a reel. One side of the tape is 
coated with magnetic iron particles. In the recording 
process, electrical impulses arrange these iron particles 
into varying magnetic patterns. The tape can be played 
back instantly. No chemical processing is required, as 
in the case of motion-picture film. The operator can 
use one tape to make duplicate tapes, he can play the 
tape back on other tape recorders of similar design, or 
he can erase the program and record a new magnetic 
pattern. 

How Tape Recorders are Used. There are four basic 
widths of magnetic tapes: quarter-inch, half-inch, one- 
inch, and two-inch. Each is designed for a different 
type of use. 

Quarter-Inch Tape. Home recorders use quarter-inch 
tape on which two sound tracks can be recorded. The 
first track is recorded as the tape passes through the 


TAPE RECORDER 


Tape recorders record both sound and pictures 
on paper-thin, magnetized tape. Such record- 
ings can be played back immediately. The 
tape can be erased and re-used many times. 
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Playing Back. The magnetized tape is drawn past an electro- 
magnet. This makes the magnet produce weak electrical signals 
which are amplified and changed into sound by a loudspeaker. 


machine in one direction; the second track when the 
tape is reversed. Professional recording machines can 
put four tracks on quarter-inch tape. Four-track tapes 
of this type are used in stereophonic recording. The sterco- 
phonic effect is achieved by having the source of the 
sound come from two or more positions. For example, 
one microphone may pick up the brass section of an 
orchestra and another microphone the string section. 
Playing back this dual-track into separate speakers 
gives a two-dimensional, or stereophonic, quality. See 
PHONOGRAPH. 

Half-Inch Tape can carry eight separate tracks or, 
in the case of stereophonic recordings, four dual-tracks. 
Thus, four sections of an orchestra can be recorded 
individually, then mixed, or balanced, either for stereo- 
phonic or monaural (single-source sound) recordings. 
The half-inch tape is also useful for business computers, 
or “electronic brains." The tape acts as a “storehouse” 
for facts needed by the computers in solving problems 
in higher mathematics. The U.S. Bureau of the Census 
stores the “facts of life" of millions of persons on half- 
inch tape. Many persons receive salary checks and bank 
statements prepared from information stored on this 
type of magnetic tape. See CoMPUTER. 

One-Inch Tape records up to 14 tracks. This is called 
instrumentation tape. A recording device using this tape 
may be placed in the head of a space rocket, or signals 
from the missile's instruments may be telemetered to a 
recorder located on the ground. The military services 
use one-inch tape (and also video tape) for scrambling 
the magnetic pattern of messages by prearranged code. 
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TAPE RECORDER 


Only a playback machine equipped with this code can 
unscramble the information and complete the message. 
Industry uses one-inch tape to control various auto- 
matic operations of machinery, 

Two-Inch Tape doubles the number of sound tracks 
yet again. A recorder using this tape can be tied in with 
a radio receiver to record 28 radio broadcasting bands 
at the same time. The operator can play back the 
program of his choice. Two-inch tape is most widely 
used for video tape recording in television. The sound 
track is recorded only on the upper edge of the tape. 
Another track for controlling equipment is located at 
the bottom of the tape. The picture information goes 
into the wide center space. These picture, or video, 
tracks are recorded crosswise, like railroad ties, This 
makes it possible to pack 64 channels of information 
into each inch of tape. The video tape travels at a rate 
of 15 inches a second. In that second, 30 complete 
television “frames,” or pictures, are recorded. As in 
motion pictures, each frame catches a fraction of the 
movement in front of the camera. This succession of 
pictures gives the illusion of motion. 

How Tape Recorders Work. All tape recorders work 
on the same basic principle. The plastic ribbon of 
magnetic tape travels from the feed reel to the take-up 
reel. The tape runs at a constant speed over the recording 
head. In a sound recorder, this head carries electrical 
impulses picked up by the microphone. These impulses 
create magnetic patterns in the tape, In video recording, 
the camera transforms light waves into electrical im- 
pulses. These are fed into the recording head and, as in 
sound, set up magnetic patterns in the tape. 

Color television pictures can be recorded as suc- 
cessfully as black-and-white pictures. Color cameras 
break the pictures down electronically into the three 
primary colors of the TV system: red, blue, and green. 
Then, in playback, a color receiving set reassembles 
the “information” into color pictures. See TELEVISION. 

The magnetic pattern of the tape is permanent until 
it is erased electronically. The tape can be replayed 
hundreds of times without loss of fidelity. But it can be 
wiped clean of any sound simply by passing it across 
the erasing head of the tape recorder, The electrical 
signal applied to the erasing head “shakes up" the 
magnetized molecules in such a way that the sound 
pattern is wiped out. Then the tape can be used to 
record a new sound pattern. 

One of the advantages of tape recorders over other 
types of recorders is the easy way they can be edited. 
This is the simple operation of snipping out unwanted 
sections of tape and splicing the ends of the tape 
together. Suppose a singer hits a sour note while record- 
ing a selection of music. It is not necessary to record 
the entire selection again. The singer simply repeats 
the part that was ruined. This new tape is then sub- 
stituted for the portion of the original tape that con- 
tained the wrong note. In a similar way, a speech may 
be edited to delete certain sections. By expert use of 
scissors, an editor can transpose the sentences of a 
speech or the words of a sentence. He can even change 
the meaning of a sentence. For example, a speaker’s 
"this és not good,” can be edited to be “this is good.” 
For this reason, a tape recording of an event or of a 
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speaker’s voice is not considered to be reliable evidence 
in a court of law. 

All recorders have controls to set the volume level 
of the sound and the base or treble tonal quality de- 
sired. Video tape recorders also have controls for pic- 
ture brilliance, contrast, and various other factors, Once 
these basic controls are set on any recorder, the record- 
ing operation is simple. Anyone who can push a button 
can then operate a tape recorder, even a video tape 
recorder. Only five buttons are involved: Record... 
Stop . . . Rewind . . . Fast forward... Play. 

The first magnetic recordings made use of wire, 
instead of tape. The long, thin steel wire was fed be. 
tween two poles of an electromagnet. This magnet, like 
the recording head of a tape recorder, carried the fre- 
quency of the message to be recorded. As the thin wire 
passed between the two poles of the electromagnet, it 
picked up this frequency in its own magnetic pattern, 
The wire could then be played back by unwinding it 
between the poles of a similar magnet. This set up an 
electric current in the magnet which was changed into 
sound impulses by an amplifier and loudspeaker. 

The wire recorder had many advantages over pre- 
vious recording systems. It recorded with better fidelity 
and, like the tape recorder, could be easily erased. But 
wire recorders became obsolete when the more efficient 
and convenient tape-recording system was perfected. 

History. Basic principles of recording sound mag- 
netically were discovered by Valdemar Poulsen, a Dan- 
ish engineer, in the late 1800's. Poulsen won a prize for 
his magnetic recorder at the Paris Exposition of 1900. 
The vacuum tube, radio, and the “electronic age”? 
spurred further development. In America, the Naval 
Research Laboratory and the Armour Research Insti- 
tute pioneered in the field. In England, work had reached 
such a stage by 1930 that King George V could record 
his New Year's Day greeting for broadcast over the Brit- 
ish Broadcasting Company. Germany made many ad- 
vancements in tape recording, and during World War II 
developed the first magnetic recording on tape. The 
American electronics industry greatly expanded its work 
in this field after World War II. The industry first 
developed stereophonic recording and then television 
recording on tape. 

The first network radio program in America to use 
tape recording was the Bing Crosby program in 1947- 
The improved fidelity apparent in this new technique 
caused it to be adopted quickly for other programs. 
By 1950, magnetized tape had generally taken the 
place of the wax or acetate discs used previously for 
radio transcription. It also replaced magnetized wire, 
which had been used in recorders before the tape meth- 
od was perfected (see WIRE RECORDER). 

The first video tape demonstration was made in 1956 
by the Ampex Corporation of Redwood City, Calif. 
Later that year, the Columbia Broadcasting System 
broadcast the first television program via magnetic tape 
recording. Within two years, half of the network telc- 
vision programs made use of this recording process. 

In 1960, an American scientist, Dr. William E. 
Glenn, demonstrated a new recording system, thermo- 
Plastic recording (TPR). It uses heat to record any form 
of electronic signal, such as from a TV camera, on ther- 
moplastic tape, and reproduces pictures in black and 
white or color without processing. Harry Wayne McMatan 


TAPESTRY, 7 AP es trih, is a fabric woven with yarns 

of different colors to form a picture or an ornamental 
design. Tapestries usually serve as wall hangings, espe- 
cially for churches or palaces. They are also used for 
draperies and upholstering furniture. Tapestry designs 
usually picture scenes from history, legend, or my- 
thology, events from the Bible, flowers, conventional 
designs, heraldic devices, or coats of arms. The best 
tapestry designs are flat and decorative. When tapestry 
copies paintings, it is less successful. 
Craftsmen make tapestries by a special process of 
weaving with an implement called a broché. They do all 
ne work by hand. They weave the design into the 
fabric itself by winding the weft or woof (horizontal) 
threads around the warp (vertical) threads, They press 
the stitches tightly against each other so that the colored 
woof yarns entirely cover the undyed warp yarns. Un- 
like the rug weaver, the tapestry weaver faces the back 
of the fabric as he works. The weaver follows a pattern 
called a cartoon, which an artist draws. Such famous 
painters as Peter Rubens and the Van Eycks designed 
cartoons for Flemish tapestries. 

Famous Tapestries. Valuable state collections of tap- 
estries are preserved throughout Europe. The museums, 
churches, and palaces of Paris, Rome, Madrid, Munich, 
Vienna, and other great cities possess masterpieces of 
this art. Among the finest Gothic tapestries of ће 150073 
is a set of six called The Lady and the Unicorn, in the 
Cluny Museum in Paris. Raphael designed the cartoons 
for a series of tapestries made during the Renaissance. 
These illustrate scenes in the life of the Apostles, and 
are now in the Vatican. A famous set of tapestries called 
The Hunt of the Unicorn forms a part of the collection of 
the Cloisters, a museum in New York City. In 1924 the 
French government presented a Gobelin tapestry then 
valued at $50,000 to the Philadelphia Art Museum. 
This tapestry pictures the departure of American troops 
for World War I, 

lhe celebrated Bayeux Tapestry, in Bayeux, France, 
is really an example of embroidery. It is made up of a 
s of scenes from the life of Harold and of the in- 
›п and conquest of England by William the Con- 
queror. Tradition says that Matilda, the wife of Wil- 
liam, made it for Odo, bishop of Bayeux, as a decorative 
hanging for his cathedral, where it was found. This em- 
broidery is about 230 feet long and about 20 inches 
wide. It contains 1,522 motives and inscriptions in 
Latin, worked in red, green, blue, and yellow wool, on 
a white canvas foundation. It is still in good condition. 

History of Tapestry. The art of making tapestry dates 
from ancient times. It reached its highest perfection in 
the 1400’s at Arras, a city then in Flanders and now in 
France. So excellent were the tapestries made there, that 
the name of the city also became the name for the fabric 
itself. In Shakespeare’s Hamlet, for example, Hamlet 
drives his dagger through the arras and kills Polonius, 
who is hiding behind it. Antwerp, Brussels, Bruges, 
Lille, Tournai, and Valenciennes also developed as im- 
portant centers for making tapestry. In France and the 
Low Countries, the governments controlled the indus- 
try, Craftsmen also made tapestries in Italy, England, 
and the Scandinavian countries. 

In the 1600’s, the French king helped the Gobelin 
family establish a tapestry factory in their dye works at 
Paris. The government took complete control of the 
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Courtesy the Metropolitan Museum of Art, The Cloisters Collection, Gift 
of John D. Rockefeller, Jr., 1937, 1938. 


The Art of Tapestry Making reached its greatest height dur- 
ing the late Middle Ages. This panel is from The Hunt of the Unicorn, 
a famous set of tapestries woven in Western Europe. 
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Philadelphia Museum of Art 
The Bayeux Tapestry, а narrow, 230-foot-long piece of 
needlework, is one of the best-known medieval tapestries. This 
panel, one of 72, shows a king and two of his courtiers, 


property in 1662, and Gobelin tapestries became world 
famous. 

In South America, the early Indians of Peru pro- 
duced excellent fabrics in tapestry weave before the 
Spaniards arrived. The Navaho Indians of the western 
United States still make rugs in tapestry weave. 

Tapestries regained popularity in England in the 
late 1800’s, when designs of William Morris, Sir Edward 
Burne-Jones, and Walter Crane were used for tapestries. 
In France in the mid-1900's, such famous artists as 
Pablo Picasso, Joan Miró, and Henri Matisse drew 
cartoons for tapestries. WILLIAM М. MILLIKEN 
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The Long, Ribbonlike Tapeworm Lives in the Intestines of Various Animals. Some Tapeworms Grow 30 Feet Long. 


TAPEWORM is an animal parasite that lives in the 
intestines of human beings and animals. Tapeworms 
attach themselves to the lining of the intestines by 
means of a small head which is provided with suckers, 
and, in some kinds, with hooks also. A growing neck 
region behind the head produces a series of segments. 
The number of segments increases constantly as the 
tapeworm grows, eventually forming a long chain. The 
first-formed segments are continually pushed backward 
as the others form, The segment farthest from the head 
of the tapeworm is therefore the oldest. In different 
kinds of tapeworms, the body varies from a chain of 
only three or four segments to several thousand, and 
from a length of a fraction of an inch to зо feet. The 
body of the tapeworm floats free in the intestine, The 
worms absorb their food through the walls of their 
bodies. They have no digestive systems or mouths. 

Growth. The segments grow and mature as they are 
pushed backward. Each one develops a complete set of 
male and female reproductive organs. Finally the uterus 
in each segment fills with eggs and occupies a large part 
of the segment, which might then be compared to a little 
seed pod. In each egg a minute embryo provided with 
six little hooks develops. In some tapeworms these are 
shed from the segments through a little pore, but in 
most tapeworms that live in mammals and birds the 
eggs have no natural means of escape. The “ripe” egg- 
filled segments are detached from the end of the worm, 
and are passed out with the excretions of the host ani- 
mal. The appearance of the detached segments in the 
stools is the best evidence of the presence of the worms. 
The embryos in the eggs continue their development 
when the eggs are eaten by appropriate intermediate hosts, 
except in a few kinds. This means the worms must 
spend their time in some other animal before they are 
able again to live in the kind of animal from which the 
eggs came. After the embryos escape from the eggs in 
the intermediate host, they burrow through the in- 
testines and make their way to muscles or other organs 
and develop into cystlike structures. 

Kinds. One of the large tapeworms which lives in 
man develops in the flesh of hogs, another in the flesh 
of cattle. Still another, the broad tapeworm, requires 
two intermediate hosts, first a water flea and then a fish. 
Infection with these tapeworms results from eating im- 
properly cooked pork, beef, or fish. The dwarf tape- 
worm, the most common one in man, is acquired by 
eating food contaminated by eggs from infected human 
beings, or from droppings of rats and mice. It is ex- 
ceptional in being able to grow from egg to adult with- 
out entering an intermediate host. When larval forms 
in intermediate hosts are eaten by the original host, the 
head alone survives, attaches itself, and then produces 
a chain of segments. This completes the tapeworm’s 
life cycle. Man sometimes serves as an intermediate 
host for the huge cysts of a tiny tapeworm found in 
dogs. These cysts are called hydatids. 
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Sometimes tapeworms produce no sympioms in 
human beings. They may cause unusual or irregular 
appetite, discomfort in the abdomen, anemia. weak- 
ness, or nervous symptoms. The most common drugs 


used to expel them include atabrine, extract of male 
fern, and carbon tetrachloride, In the case of the large 
tapeworms, examination of the expelled worms should 
be made to find the heads. If the head remains «i tached 
in the intestine, and only the body of the worn: is ex- 


pelled, a new body will develop. 


Scientific Classification. The tapeworm belongs to the 
class Cestoda of the phylum Platyhelminthes. The pork 
tapeworm is genus Taenia, species solium; the bec! tape- 
worm is 7. saginata; the broad tapeworm is Diphyllo- 
bothrium latum; and the dwarf tapeworm is Hymenolepis 
nana. The tiny tapeworm found in dogs is Echinococcus 


granulosus. Ј. ^. MeLEoD 

TAPIOCA, Tar ih О kuh, is a food starch which is 
widely used in making puddings. It is taken fiom the 
root of the bitter manioc, or cassava, a tropical plant 


of the same family as the castor bean. Commercial 
tapioca comes chiefly from Brazil, Java, and the Malay 
Peninsula. The root cluster of a single plant may yield 


about 10 pounds of starch. The roots are 2 to 8 inches 
thick, and 1 to 4 feet long. They are washed to remove 
prussic acid, and then reduced to a pulp. The mass of 


pulp is strained until all the starchy particles arc sepa- 
rated from the root fibers. The moist starchy mass is then 
set on hot iron plates and left to dry. During the drying, 
the starch grains form the small, uneven, milky white 
balls known as pearl tapioca. A finer form, called qiick- 
cooking tapioca, does not require soaking before cooking. 
When tapioca is cooked, it swells and thickens the 
liquid in which it is cooked. 

Tapioca pudding is a healthful food, and is easily 
digested. Tapioca has a fuel value of 1,650 calories a 
pound of dry tapioca. A flour made from cassava root 
is used as a thickening. This flour is one of the starches 
sometimes called *arrowroot." Leone RUTLEDGE CARROLL 

See also Cassava. 

TAPIR, 7 AY prr, is related to the horse and rhinoceros, 
though it looks more like a pig. The tapir has a clumsily 
built body, short, stout legs, and a thick neck. Its nose 
is drawn out to form a movable, short trunk. Its front 
feet have four toes, and the back feet have three toes. 
The tail is short. Tapirs are wary creatures, They live 
in the depths of the forests, and near water, in which 
they love to swim. Tapirs feed on the twigs and foliage 
of trees and shrubs, and on fruit and other vegetable 
food. 

There are two kinds of tapirs in South America. The 
most common one lives in the forest regions east of the 
Andes, The other makes its home high in these moun- 
tains. The two species of hoglike tapirs in Central 
America are the smallest of the family. All the Ameri- 
can tapirs are of a uniform dark-brown color when 
grown, but the young are marked with yellowish streaks. 


Arthur H. Fisher 
The Brazilian Tapir looks much like a pig, except that it has 
а short movable trunk. Tapirs walk slowly, with their snouts close 
to the ground. Their keen senses of smell and hearing warn them 
of danger. They would rather run than fight. 


‘The Malayan tapir is found in Sumatra and the Malay 
Peninsula. It stands 3 to 35 feet high at the shoulder. 
The back, rump, and sides are white while the rest of 
the thinly-haired body is glossy black or dark brown. 
Natives hunt tapirs for their flesh and thick hides. 


Scientific Classification. The tapir belongs to the fam- 
ily Tapiridae. The tapir found east of the Andes is genus 
Tapirus, species terrestris (or americanus). The tapir of the 
Andean slopes is Т. roulini. Central American tapirs form 
the genus Тарі Ша. The Malayan tapir is Acrocodia 
indi Vicror Н. CAHALANE 


Sec also ANIMAL (color picture, Central and South 
America). 

TAPS. See BUGLE CALL. 

TAR is an oily dark-brown or black mixture. It sepa- 
rates from the gases formed in the distillation of organic 
matter such as coal, wood, oils, fats, and wastes of 
various sorts. 

Coal Tar is a by-product of the manufacture of coke 
from bituminous coals. This tar is the raw material from 
which solvents, chemicals for dyestuffs, and basic prod- 
ucts for many synthetic drugs originate. See Coat Tar. 

Wood Tar is the by-product of the preparation of 
charcoal. The tar is one of the sources of acetic acid and 
acetone, It also is used to a small extent in various kinds 
of medicine. 

Gas Tar. Retort-gas tar is a by-product collected at 
various points in the plants manufacturing illuminating 
gas from coal. Ovengas tar is the specific name for coal 
tar from retort-coke-oven operation. Producergas tar is 
made when various coals are converted into gas in 
“producers” by the aid of air and steam. Blast-furnace tar 
results from the operations of pig-iron blast furnaces 
when coal instead of coke is used to change the iron ore 
to iron metal. Water-gas tar is obtained as a by-product 
of the manufacture of water gas. 

Uses. Tars of various origins are employed for roof- 
ings, coverings, paints, the impregnation and preserva- 
tion of wood, adhesives and binders, road coverings and 
compositions, and asphalt materials. The most valuable 
use of tar is as а source of chemicals such as phenol (car- 
bolic acid), solvents, benzene, toluene, anthracene, and 
naphthalene. C. L. MANTELL 

See also La Brea Prrs; PITCH. 


TARANTULA 


TARABULUS, tah RAH blus, EL SHAM, or TARA- 
BULUS ESH SHAM (pop. 70,842), is the second largest 
city in Lebanon. It lies on the Mediterranean Sea 
about 40 miles north of Beirut. The city is also known 
as TRIPOLI. It is at the end of an oil pipeline in Iraq. 
The city was probably founded about 700 B.c. 

TARANTELLA, rarr un TEL uh, is a lively Ttalian 
folk dance. It gets its name from the superstition that 
the dance is a cure for a bite by the tarantula. 

TARANTO, ТАН rahn toh, (pop. 185,100) is a fortified 
city and seaport in southern Italy. It stands on the main- 
land and a rocky island between the Gulf of ‘Taranto 
and the Little Sea, an inlet of the gulf. The place occu- 
pies the site of Tarentum, one of the leading cities of 
the ancient Greek world. For centuries, Taranto has 
been famous for its oyster and mussel fisheries. For loca- 
tion, see IrALY (color map). SumparD B. CLOUGH 

TARANTO, GULF OF. See GULF oF TARANTO. 

TARANTULA, tuh RAN tyoo luh, is the largest of the 
spiders. It is named for the city of Taranto, in southern 
Italy, where it was first closely studied. Many taran- 
tulas are still found there. Any of the large, hairy spiders 
found in large numbers in the southwestern United 
States and in Central America are called tarantulas. 
They often reach the United States in shipments of 
bananas. One species of tarantula that lives in South 
America has a body 2 inches long, and legs that spread 
7 inches. The largest of all these spiders lives in Guiana 
and has а body 3% inches long. Such spiders sometimes 
catch small birds. Tarantulas capture their enemies by 
grasping them. They live in little wells in the ground, 
lined and covered with silky webs. 

The bite of the tarantula was once thought to cause a 
disease called tarantism. This disease was supposed to 
make its victims dance until they fell exhausted (see 
TARANTELLA). The tarantula secretes a poison that is 
quite painful to its victim, but its bite is considered no 
more dangerous than that of other spiders. 


Scientific Classification. The tarantula of Italy belongs 
to the family Lycosidae. It is genus Lycosa, species taren- 
tula. American tarantulas belong to the superfamily 
Avicularioidea. EDWARD A. CHAPIN 


The Hairy Tarantula Looks Fierce, but its bite is not fatal. 


It eats large quantities of harmful insects. 
Lee Passmore 


TARASCAN INDIANS 


TARASCAN, tah RAHS kuhn, INDIANS were an im- 
portant group in central Mexico. At the time of the 
Spanish Conquest in the 1500’s, they controlled about 
the same area as the present state of Michoacán. The 
Tarascans developed an empire in a way similar to that 
of the Aztec, but on a smaller scale. Their capital, 
called Tzintzuntzan (pronounced 7SEENT soont SAHN) 
or place of the humming birds, stood on the shore of Lake 
Patzcuaro. 

The Tarascans were farmers, warriors, and craftsmen. 
They made copper tools, feather “paintings,” and gold 
objects. They refused to join the Aztec against the 
Spanish, and were subjugated. Their descendants still 
live in the area. They farm, make fine lacquer ware, fish 
from dugouts, and hunt. GORDON F. EKHOLM 

TARAWA, tuh RAH wuh, is a small atoll in the Gilbert 
Islands, in the western Pacific Ocean. It lies about 
2,350 miles southwest of Honolulu. For location, see 
Pacıric Ocean (color map). Tarawa is actually a 
number of small islets on a large reef about 22 miles 
long, around a lagoon. About 3,580 Micronesians live 
on Tarawa. Betio is the chief village. 

Captain Thomas Gilbert probably discovered Tarawa 
about 1788. The British controlled it until 1942, when 
the Japanese seized and fortified it. United States 
Marines invaded Tarawa on Nov. 20, 1943, and won it 
in three days of bloody fighting. EDWIN Н. Bryan, JR. 

See also GILBERT ISLANDS; WORLD Wan II (Tarawa). 

TARBELL, TAHR bel, IDA MINERVA (1857-1944), an 
American author, led in the “muckraking’? movement 
of the early 1900's which attacked dishonesty in politics 
and business. Her History of the Standard Oil Company 
(1904) made people aware 
of the power and practices 
of some great corporations, 
and strengthened the move- 
ment for outlawing mo- 
nopolies in the United 
States. She also wrote biog- 
raphies of Napoleon 
Bonaparte and Abraham 
Lincoln and an autobiog- 
raphy, All in the Day’s 
Work (1929). 

Ida Tarbell was born in 
Erie County, Pennsylvania. 
She was graduated from 
Allegheny College, and 
studied in Paris, Between 1883 and 1915, she was suc- 
cessively associate editor of The Chautauquan, McClure s 
Magazine, and American Magazine. MERLE CURTI 

TARBOOSH. See Frz, 

TARE. See Verca; DARNEL. 

TARGET. See ARCHERY; TRAPSHOOTING. 

TARGUM, TAHR сит, is a Hebrew word meaning 
translation. It refers particularly to a translation of the 
Old Testament into Aramaic. This language was in 
common use in Palestine and much of the Near East 
about the time of Christ. The most famous Targum is 
the translation of the Pentateuch, or Book of Law, 
called the Targum of Onkelos. 

TARHE. See Оніо (Famous Ohioans). 

TARHEEL STATE. See Nort CAROLINA, 
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Ida M. Tarbell 


TARIFF, 7 AIR if, in the most common sense, is а 
tax placed on goods brought into a country from a 
foreign country. In former times, tariffs were also some- 
times placed on goods sent out of a country. But today 
most countries are eager to increase their foreign trade, 
and so do not place tariffs on outgoing goods. The word 
tariff comes from the Arabic term for inventory, which 
is ta'rif. The French word, tarif, as well as the Spanish 
word /arifa means price list or rate book. The term tariff 
is used in this broader sense in some special fields. For 
example, schedules of railroad freight or passenger rates 
are often called tariffs. In this article, tariff refers to gov- 
ernment taxes, or duties, on imports. 


Types of Tariff Duties 


There are several kinds of tariffs applied to foreign 
trade. They differ either in the ways in which they are 
applied to incoming goods or in the purposes for which 
they are adopted. 


Specific Duties. In some cases, а tariff is placed 
on imported products at a certain amount per pound, 
per gallon, or per ton. This is called a specifi duty. It is 


placed most commonly on bulk commodities or raw 
materials. For example, the United States has a tariff 
on imported raw sugar at a fixed amount per pound. A 


specific duty, such as the sugar tariff, becomes propor- 
tionately higher as the price of the product falls, and 
lower as the price rises, If Cuban producers can sell raw 
sugar at three cents a pound, the duty of one-half centa 


pound (placed on it a few years after World War II) 
would amount to a tax of 16.66 per cent on the value of 


the sugar. But if the price of raw sugar should 40 to four 
cents a pound, the same half-cent tariff would represent 
only a 12.5 per-cent tax on it. 

Ad Valorem Dutiss. Most tariff duties arc placed on 
products according to value. These duties are called ad 
valorem duties. Duties of this type are most сопипоп on 


manufactured and miscellaneous articles. The rates 
may be as low as 5 or to per cent, or as high as 100 per 
cent or more. Ad valorem duty rates are always the 
same, regardless of price changes. They are sometimes 
arbitrary as compared with specific duties, because 
customs officers may use unrealistic commodity values 
in their calculations. 

Revenue and Protective Tariffs. Tariff duties also 
have different purposes. For example, if а tariff is de- 
signed only to raise revenue, or income for the govern- 
ment, it is referred to as a revenue tariff. It is difficult to 
be sure that a tariff will not have any effect other than 
to raise money for the government. Suppose an article 
such as a woolen sweater is both produced within a 
country and imported from outside. Then the tariff 
duty will give the home producer a price advantage 
over the foreign producer. Perhaps the home producer's 
price advantage will become great enough to cut sharply 
the importation from foreign countries. Then the tariff 
duty would become protective of the home industry. 

Some tariff duties are levied with no purpose of pro- 
tecting home industry. This effect of nonprotection is 
generally secured in one of the following two ways: (1) 
by placing the duty only on commodities or products 
not made at home, or (2) by placing a tax equal to the 
tariff on the output of domestic producers. The tariff 
then becomes purely a producer of government revenue. 

In the United States, a tariff on coffee or bananas 


PURPOSES OF TARIFFS 


To raise money for the 
Federal Government 


To protect home industries 
and producers 


would be essentially a revenue tariff, because bananas 
are not grown inside the country, and could not be, 
except in greenhouses, no matter how much protection 
they were given by the tariff. The placing of an equal 
tax on the home producer has been used very little in 
United States history. In the past, tariffs have yielded 
a great deal of revenue to the government, but the 
raising of revenue by this means has never been con- 
sidered so important as protecting home industries. 


History 


Early Tariffs. The placing of tariff duties on outgoing 
or incoming goods seems to be a practice about as old 
as history itself. In ancient times, ordinary persons did 
very little if any traveling, and felt very little friendship 
for those who lived elsewhere. So people considered 
foreigners, or goods going to or coming from foreigners, 
as fair game for the heaviest possible taxes. At first these 
taxes were not regular or uniform. They were as high as 
tax collectors thought they could possibly get. The 
process of collecting such taxes was often not very 
different from robbery, except that it was done in day- 
light and supposedly in the name of the king or 
emperor. Such abuses went on for hundreds of years 
before taxes on foreign trade were made regular and 
uniform, so that they could be published in official 
lists. Probably no one in this early period thought much 
about the effect of tariff duties on the trade or industry 
of his country, People were satisfied to know that the 
ruler could get revenue to support his government from 
a source that was as nearly as possible painless to his 
subjects. 

The Middle Ages. There was not much foreign trade 
during the Middle Ages. But duties were commonly col- 
lected on goods entering or leaving the territory of a 
lord, prince, or independent town. By this practice, the 
feeling of separateness or isolation on the part of the 
people of a town or a province was strengthened. Under 


To offset the high tariff duties 
imposed by foreign countries 


Edward I, who ruled from 1272 to 1307, special duties 
were levied on goods which foreign merchants brought 
into England. This established the first English pro- 
tective tariff. Such duties were called poundage, because 
they were based on weight. 

Development of Tariffs. The greatest development of 
tariffs took place in the era of mercantilism. This was 
the period of several hundred years which followed the 
great geographical discoveries of Christopher Columbus, 
Vasco da Gama, and others around A.D. 1500. In these 
years, international trade and travel contributed to a 
new feeling of national unity within the countries of 
Western Europe. But this same feeling of national unity 
and strength also caused a feeling of rivalry between 
countries. 

Tariffs became important instruments of national 
policy at a time when nations seemed to be more eager 
to discover ways to benefit themselves at someone else's 
expense than they were to find ways to help each other. 
Tariffs and other controls over trade were used to dis- 
courage buying abroad, in order that exports would 
exceed imports. This excess is called a favorable balance 
of trade, because the excess of exports over imports 
brings shipments of gold or silver in payment from other 
countries. Also, when exports exceed imports, the in- 
dustries of the home country are stimulated by the extra 
demand from abroad. In the mercantile age, a time of 
vigorously expanding nationalism, no one in Europe 
seemed to consider the effects of one country's tariff 
policy upon the other countries with which it carried 
on trade. 

But the American colonists had good reasons to think 
about the problem of tariffs. They decided that they 
did not like Great Britain's tariff policy. They made 
their dislike very plain by their actions at the Boston 
Tea Party, and elsewhere (see BosroN Tea PARTY). 
The success of the American colonists in the Revolu- 
tionary War helped to bring about a reversal in British 
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TARIFF 


trade and colonial policy. In the 1800's, this reversal 
of policy led to the removal of nearly all British tariff 
duties. 

The Tariff in United States History. We have seen 
that the United States began its independent history 
as a result of successful rebellion against the tariff poli- 
cies of Great Britain. But the new country promptly set 
out to adopt many of these same British policies. 
American colonists had objected to the way a British 
tariff law had affected them, but they enacted a similar 
tariff law of their own when the first Congress met. 
Alexander Hamilton recommended the tariff to Con- 
gress to protect home industry from European compe- 
tition. The first rates were low. With only minor and 
temporary exceptions, the course of United States tariff 
rates was upward from 1789 to 1934, when the Trade 
Agreements Act was К 

In 1846 the Walker Act lowered some of the outstand- 
ing duties, and in 1857 the duties were lowered again. 
But the Morrill Tariff Act of 1861 raised the average 
duty for the purpose of protection, and duties generally 
remained at the new higher level. The Mills bill of 
1888 included the low-tariff ideas of President Grover 
Cleveland. It was passed by the House, but failed to 
pass the Senate. 

The McKinley Tariff Act of 18до raised the average 
level of duties to a point higher than it had ever reached 
before. The Payne-Aldrich Tariff Act, passed in 1909, 
was an attempt to correct the situation. It resulted in 
many changes but little correction. In 1913 the Demo- 
crats under President Woodrow Wilson passed the 
Underwood Tariff Act, which generally reduced the 
level of duties. But these reductions were offset by the 
effects of World War I and restricted shipping. In 1922 
the Fordney-McCumber Tariff Act once more in- 
creased tariff rates sharply. 

The policy of continuously increasing tariffs for 
nearly a hundred and fifty years does not mean that 
all sections of the United States have been in favor of 
the policy. Through most of United States history, the 
tariff has been a disputed point between the agricul- 
tural South and other sections of the country. The 
tobacco and cotton of the early South found their 
biggest market in Europe. For many years, Southerners 
wished to buy manufactured goods from Europe be- 
cause these goods were both better and cheaper than 
similar products manufactured in the United States, 
Therefore they were greatly opposed to high tariffs on 
United States imports. 

On the other hand, the New England and Middle 
Atlantic States were developing manufacturing. These 
states demanded higher tariff rates so that their budding 
manufactures might grow without competition from 
Europe. The Western Territories were at first opposed 
to high tariffs. But Henry Clay's *American System? 
won their support. According to Clay, the Western Ter- 
ritories and States should support protective tariffs for 
Eastern industry so that the Eastern States might 
prosper. This prosperity would be followed by an in- 
crease in population in the Eastern States, and this 
increased population would provide a home market for 
Western agricultural products. 

The tensions which developed between the South 
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and the North over the tariff policy contributed ma. 
terially to the outbreak of the Civil War. The business 
interests of the South favored lower tarifis or free trade 
with Europe. But it finally became clear that the 
Western Territories and States were going to swing into 
line behind the East to support a protective tariff policy, 
as well as other policies opposed by the South. So the 
Southern States felt that they had no choice but to 
secede from the Union in an effort to uphold those 
principles and practices which to thei seemed right 
and best for the future well-being of the « 'untry, and 
especially for their own economic future 

This political agreement between East «nd West was 


promoted in part by the founders of th: Republican 
party. It proved strong enough to last through the war 
and to control the United States Government for many 
years after the war. So far as trade policy is concerned, 
the passage of the Trade Agreements Act of 1934 and 
the later renewals of the act provide the most positive 
evidence of change in tariff policy that has occurred 


at any time in United States history. 
The Problem of Tariff Policy 
Should Tariffs Be Reduced? Economists are in almost 


complete agreement that high tariffs do not help people 
achieve the goal of a better living for all. Tariffs prevent 
the most efficient use of the world’s resources by re- 
stricting division of labor to national boundaries. Both 
the countries levying the tariffs, and the countries whose 
goods are prevented from entering, are hurt in the 
process. Why, then, do nations continue (о follow a 
policy of protection? 

In part, the answer is that other considerations often 
seem to outweigh purely economic considerations, For 
example, international division of labor places each 


country in a position in which it depends on other 
nations for certain essential goods and services. What 
happens, then, in case of war? What happens if some 
of the supplying nations become enemy nations, or if 
war shuts off supplies from even the friendly nations? 
The threat of war is probably the most important single 
factor preventing free trade among the nations of the 
world. One of the most important problems of the age 
is how to encourage free world trade and yet protect 
the interests of nations, 

It is often argued that free trade leading to unre- 
stricted international division of labor would produce 
extreme specialization. One nation would become a 
nation of sheepherders, another a nation of miners, and 
another a nation of industrial workers. Such lack of 
variety in economic opportunities would provide little 
outlet for the various talents of the people in each 
nation. In answer to this argument, many economists 
would insist that costs of transport always provide some 
protection to local industries. For example, costs of 
transportation make it necessary to have brickmaking, 
food-processing, and textile plants in almost every 
region of the United States, even though goods may 
move tariff free from one region to another. This is an 
issue that must be settled country by country. No 
general conclusions can be drawn. 

Economic Reasons for Tariffs. Most economists sup- 
port the general principle of free trade, but they recog- 
nize that tariffs may sometimes be justified on economic 
grounds. Nations with little industry but with the nat- 


ural resources and potential markets for industrial 
growth may find tariffs very useful for a time. Tariffs 
can be used to protect the “infant industries” of the 
country until those industries are able to compete with 
the large, well-established industries of other countries. 
The only difficulty is that an industry often continues 
to clamor for protection long after it really needs it. 

‘Tariffs may also be justified to protect a country 
against foreign monopolies. Monopolistic firms in other 
countries may “dump” their excess goods in one market 
ata price well below the cost of production in that coun- 
try. When firms producing these goods in that country 
have been driven out of business, its consumers are at 
the mercy of the foreign monopolists, who may then 
raise prices far beyond their former levels. 

Finally, tariffs, like taxes on domestically produced 
goods, may be a useful form of taxation for revenue. 

The Politics of the Tariff. An important factor work- 
ing against tariff reduction in a democratic society is the 
unequal distribution of the gains and losses from tariff 
reduction. The losses are concentrated among the rela- 
tively few people who have been associated with the 
production of the particular goods protected. The loss 
to each person may be substantial, and the cause of the 
loss is casy to see. In contrast, the gain to each consumer 
through lower prices is usually small—even though the 
total gain by consumers may well be much larger than 
the /otal loss by the producing group. Also, those who 
would Jose by a tariff reduction are almost always better 
organized and more vocal than those who would gain. 
The political process in America is such that this situa- 
tion makes tariff reduction a difficult political problem. 
One suggested way to handle this problem is to reduce 
tariffs gradually, so that the firms and workers in the 
protecicd industries will have time to adjust to the 
change. The Trade Agreements Act of 1934 provided 
for this kind of step-by-step reduction in United States 
tariffs, Further efforts to lower trade barriers апа pro- 
vide for the settlement of trade disputes took place after 
World War II. In 1947, the United States and other 
nations banded together in a pact called the General 
Agreement on Tariffs and Trade (GATT), which con- 
tained thousands of tariff concessions. Nearly 40 nations 
signed the GATT. 

The Future of the Tariff. Tariffs may not be so im- 
portant in the future as they have been in the past. This 
is not necessarily because the world is moving toward 
free trade but rather because nations are using other 
even more powerful devices to block the import of 
goods. These devices include (1) absolute bans against 
importing particular goods; (2) limiting the quantity of 
goods that can be imported to assigned quotas; and 
(3) exchange-rate control (see ExcHANGE). At the same 
time, tariffs will probably continue to be of importance 
as a device for reducing imports for a long time. Perhaps 
the economists’ dream of a free-trade world will not 
come true until we have a war-free world. vinar. Sarera 


Related Articles in Wonrp Book include: 
Customs Duties Reciprocal Trade Treaty 


Euromarket Tariff Commission, 
Exports and Imports United States 
Free Port Taxation 

Free Trade Trade 


TARIFF COMMISSION, UNITED STATES, is an inde- 
pendent bipartisan agency of the United States gov- 


TARKIO COLLEGE 


ernment. The President, the Ways and Means Com- 
mittee of the House of Representatives, the Finance 
Committee of the Senate, or either branch of Congress 
can request the commission to investigate and make 
reports on tariff and foreign trade matters. The com- 
mission studies the ways in which customs laws operate, 
analyzes tariff relations between the United States and 
other countries, reports on industries at home and 
abroad, and maintains current information on domestic 
and foreign production costs. The commission also ana- 
lyzes unfair competition in import trade, import records, 
discrimination against United States commerce, and the 
possible effects of proposed trade agreements. The com- 
mission has six members appointed for overlapping six- 
year terms by the President with the approval of the 
Senate. It was established in 1916. JOHN C. BOLLENS 
"TARIFF OF ABOMINATIONS." Sce Apaws, JOHN 
Quincy (The “Tariff of Abominations”). 
TARKINGTON, BOOTH (1869-1946), was an Ameri- 
can novelist and dramatist. His writings are considered 
one of the best mirrors of the wholesome aspects of life 
in the Middle West. His works range from the senti- 
mentally romantic Monsieur Beaucaire (1900) to the 
humor of Penrod (1914) and the realism of Alice Adams 
(1921). In the trilogy entitled Growth (1927), a collection 
of The Turmoil (1915), The Magnificent Ambersons (1918), 
and The Midlander (1923), he presented a cross section 
of city life such as it was in his home town, Indianapolis. 
Penrod, Penrod and Sam (1916), and Seventeen (1916) 
portray the joys and problems of young people. 
Tarkington also pub- 
lished plays, short stories, 
andessays. He was amiable, 
optimistic, and somewhat 
passive in emphasizing the 
smiling aspects of life and 
the joys of boyhood. He is 
unique among novelists for 
receiving two Pulitzer 
prizes, in 1919 and 1922, 
for The Magnificent Amber- 
sons and Alice Adams. 
Tarkington was born on 
July 29, 1869, in Indianap- 
olis, Ind. He became the 
highest paid of the writers 
for The Saturday Evening Post. He was elected to the 
Indiana House of Representatives for the 1902-1903 
term. He was a neighbor and admirer of the poet 
James Whitcomb Riley, and a devotee of William Dean 
Howells and Mark Twain. Tarkington also wrote some 
of the verses that were sung in the Ziegfeld Follies in 
the early 1900’s. Several of his short stories dealing with 
political life were collected into one work entitled Jn 
the Arena, He also wrote The Beautiful Lady (1905), 
Beauty and the Jacobin, an Interlude of the French Revo- 
lution (1912), and The Plutocrat (1927). Harry Н. Crarx 
TARKIO COLLEGE is a coeducational liberal arts 
school at Tarkio, Mo. It is controlled by the United 
Presbyterian Church, but students of all faiths are ad- 
mitted. The college offers courses leading to B.A., B.S., 
and B.Mus. degrees. It was founded in 1883. For en- 
rollment, see Universities AND COLLEGES (table). 


Huston, Pix 


Booth Tarkington 
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TARN 


TARN is a name given to small mountain lakes with 
steep banks, formed by glaciers. There are a number 
in the western mountain region of Scotland. 

TARNISH. When a metal rusts, or combines with 
oxygen, it is tarnished. When a metallic or mineral sur- 
face loses its luster, it is also tarnished. The word tarnish 
is used for rust formed on metals other than iron, or 
nonferrous metals. See also Rust. 

TARO, or DASHEEN, is a tropical plant which has a 
large underground stem that is used as food. This stem 
is known as a tuber and looks like the Irish potato. The 
taro is grown mainly in Hawaii and other Pacific 
Islands, where it is an important food. It is known by 
several names. In the southern part of the United States 


New York Botanical Garden 
Root of the Taro is an important source of food on many of 
the Pacific Islands. It is tasty and nutritious. 


it is called dasheen. In certain tropical parts of America 
it is known by other names such as eddoe, malanga, and 
yautia. 

The taro is closely related to the ornamental plants 
in the United States called elephant's-ear and caladium. 

Scientific Classification. Taro is a member of the 
family Araceae. It is classified as genus Colocasia, species 
esculenta, WILSON POPENOE 

See also ELEPHANT’s-Ear. 

TARPAN, TAR pan, is the name given to two kinds 
of wild horses. One is Przhevalski’s horse, which is native 
to the Altai Mountains of Mongolia (see PRZHEVALSKTS 
Horse). The other is the European forest horse, which 
has been extinct since the 1800's. However, scientists 
believe that they have bred a horse that is exactly like 


36 


Soclety 
The Tarpan lives on the plains of western Mongolia. Scientists 
believe it is the only true wild horse left on earth today. It has 
a small body and an unusually stiff, erect mane. 


the original European forest horse. These men worked 
at the Hollebrun Zoo in Munich, Germans They de- 
veloped a process of back-breeding which produced a 
small horse in the 1950's that looks like the ancient 


tarpan. 

TARPEIAN ROCK, tahr PEE yun, was a rocky surface 
on the southwestern corner of the steep € apitoline Hill 
in Rome. According to the legend, this rock was named 
for Tarpeia, the daughter of the governor of the Roman 


citadel in the time of Romulus. The story says that 
"Tarpeia wanted the golden bracelets worn by the 
Sabine enemies of Rome. She treacherously opened the 
gate of the fortress for them after they promised they 
would give her what they wore on their left arms. Once 
inside the citadel, they crushed and killed her when 
they threw upon her the shields they wore on their left 
arms. Tarpeia was buried at the foot of the rock, which 
ever afterward bore her name. In later times, the 
Romans killed traitors by hurling them down from the 
top of the Tarpeian Rock. 

TARPON is a large game fish related to the herring. 
It lives in the Atlantic Ocean from Long Island to 
Brazil, and in West Indian waters. It is abundant off 
the southern Atlantic coast of the United States. The 
tarpon grows to a length of 8 feet, and sometimes weighs 
200 pounds, Its flesh is coarse and not desirable for food. 
The large, tough, silvery scales are used in decorative 
designs. Tarpon fishing is one of the best American 
sports, because the fish is a strong, skillful fighter. Most 
fishing for tarpon is done off the South Atlantic Coast. 
Tarpon enter fresh waters and may be seen “rolling,” 
giving off bubbles of air as they dive. Sometimes they 
leap out of the water, Tarpon spawning grounds are 
unknown. 


WILLIAM Scorr FERGUSON 


Scientific Classification. The tarpon belongs to the 
family Megalopidae. The tarpon found near Florida is 
genus Tarpon, species atlanticus. LEONARD Р. SCHULTZ 

See also Fisu (color picture, Salt-Water Fishes); Fist 
ING (table, Game Fishing World Records). 

TARPON SPRINGS, Fla. (pop. 6,768; alt. 15 ft.) 
was once one of the world’s largest sponge markets. 
It lies along the Gulf of Mexico on the western coast 
of Florida. For location, see Forma (color map). 


The sponge industry began in 1905, when Greek 
fishermen arrived in the area. It grew to a fleet of more 
than 100 deep-sea boats. Fishermen of Greek descent 
operated the boats. By the 1950's, disease and over- 
fishing had depleted the supply of sponges. Tarpon 
Springs was founded in 1876. KATHRYN Аввеу HANNA 

TARQUINIUS, tahr QUIN th us, was the name of two 
of the seven legendary kings of Rome. 

Lucius Tarquinius Priscus (reigned 616-578 в.с.) was 
the fifth king. According to legend, he was born in 
Etruria and was not of royal blood. He moved to Rome 
and became a good friend of the king, Ancus Marcius, 
who made him guardian for his children. When the 
king dicd, Priscus was elected to his place. His reign 
was very prosperous and successful. He made many 
conquests, and built many monuments and public 
works, including the Circus Maximus and the Temple 
of Jupiter. Legends claim that he acquired the Sybil- 
line books (see Srevr). Priscus was supposedly assassi- 
nated by the sons of Ancus Marcius. 

Lucius Tarquinius Superbus, the Proud (reigned 534- 
510 P.C), was the son of Priscus, and the last of the 
seven legendary kings. He was the son-in-law of Servius 
Tullius, whom he murdered in order to gain the throne 
(see Servus TULLIUS). Superbus was a tyrant and took 
away the rights of the lower classes. When his son, 
Sextus Tarquinius, committed a crime against Lu- 
cretia, the people revolted and drove Superbus from 
the throne (see LUCRETIA). Then the people established 
the Roman Republic. They also put down several at- 
tempts to bring Superbus back. The most famous at- 
tempt, by Lars Porsena, served as the inspiration for 
Thomas Babington Macaulay’s poem, “Horatius at 
the Bridge.” Tuomas A, BRADY 

See also Roman Empire (Legendary Rome; The 
Early Republic), 

TARRAGON, TAIR uh gun, is a plant that provides 
seeds used to flavor pickles, cookies, and vinegar, 
and to make a cooking oil. It is related to American 
sagebrushes and the absinthe plant. Tarragon seeds are 
harmless, but some members of the genus are poisonous. 

Scientific Classification. The tarragon belongs to the 


family Composilae. It is classified as genus Artemisia, spe- 
cies dracunculus. HAROLD NORMAN MOLDENKE 
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The Tarsier is found in the South Pacific. It has saucer eyes and 
a long tail. It feeds on insects and small lizards, 


TARTAR, CREAM OF 


TARSAL BONES. See Foor (in anatomy). 

TARSIER, TAHR sih er, is a small animal of the south- 
west Pacific. It is a relative of the lemur (see LEMUR). 
'The tarsier lives in Indonesia on the islands of Borneo, 
Sumatra, and Celebes, and in the Philippines and 
nearby regions. It grows about as large as a rat, and has 
a round head and owl-like eyes. It has large ears, a long 
tail, and woolly, kinky fur. It uses its long hind legs for 
leaping. The tarsier's front legs are comparatively short. 
All its long fingers and toes have nails, except the sec- 
ond and third toes, which have claws. The name tarsier 
comes from the long tarsal arch in the animal's hands 
and feet. 

The tarsier moves about at night, feeding on insects 
and small lizards. Tt travels by leaping from tree to tree. 
Pads on its fingers and toes help it to cling to the tree 
branches. 

Scientific Classification. The tarsier is a member of the 
family Tarsiidae. It is classified as genus Tarsius, species 
spectrum. W. M. MANN 

TARSUS, the birthplace of the Apostle Paul, was the 
most important city in ancient Cilicia, and onc of the 
leading cities in all Asia Minor. For location, see Tur- 
KEY (color map). The city was built along the fertile 
banks of the Cydnus River, and in early days, it was an 
important center of trade. The Old Testament often 
mentions the “ships of Tarshish." During the life of 
Paul, Tarsus became one of the “free cities? of the 
Roman Empire. As such, it grew to be a center of art 
and learning. Present-day Tarsus (pop. 39,622) has 
little of the ancient glory except that a few ruins still 
stand there. JoserH Warp SWAIN 

TARTAN, TAHR tun, has come to mean any woolen 
cloth with a plaid pattern. Many of the patterns come 
from the tartan costumes of the Scottish Highlanders. 
Each clan has its own tartan of a certain design and 
colors. The tartan of the Campbell clan has a light-green 
background with lines of dark green and white. That of 
the Macdonald clan has a red background with broad 
blue and thin blue lines. People use plaids of Scottish 
tartan patterns or variations of them in woolen gar- 
ments. See also CLAN. Grace б. DENNY 

TARTAR, or TATAR, was the name given early Mon- 
gol races of Central Asia. They lived in northeastern 
Gobi during the 400’s, but were later driven southward 
by the Khitan tribes. During the 800's, the Tartars 
founded the Mongolian Empire. In the 1200's, the 
Mongols began a movement through Hungary, Ro- 
mania, Poland, Turkey, Russia, and Bulgaria. 

Today the term Tartar describes peoples of Turkish 
origin and other groups who live in Western Asia and 
the European part of Russia. Their physical features 
and original stocks depend upon where they live. 

Most of the present-day Tartars are Moslems, and 
speak some form of the Turkish language. Some are 
nomads. Others settled permanently and worked on 
farms or gardens. A typical Tartar group is the Kirghiz. 

The term Tatar is a Manchu word which means 
archer or nomad. Tatar early took the form of Tartar be- 
cause it was associated with Tartarus, the word for a 
mythical Hades. WILTON MARION KROGMAN 

See also Noman; Tartarus; TARTARY. 

TARTAR, CREAM OF. See Cream or TARTAR. 
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TARTAR EMETIC 


TARTAR EMETIC is a medicinal preparation which 
people once used as an emetic, It is now used as an ex- 
pectorant to make patients cough up phlegm and 
mucus. Tartar emetic is prepared by making a paste of 
water, antimony oxide, and acid potassium tartrate. 
The mixture is boiled with water and allowed to crys- 
tallize. In large doses, it is a violent, irritating poison. It 
acts on the stomach and intestines, and is hard on the 
heart and nervous system. Few people use it now. Tar- 
tar should never be taken unless prescribed by a phy- 
sician. 

Tartar of the teeth is a hard mixture of phosphate 
and lime which saliva deposits. Grorce L, Busit 

See also CREAM ОЕ TARTAR. 

TARTARIC ACID (chemical formula C.H.(OH),- 
(COOH);) is a useful vegetable acid. Many plants and 
unripe fruits, especially grapes, contain its potassium 
acid salt, called potassium acid tartrate, or, commonly, 
cream of tartar. The tartaric acid that is sold is made by 
using lime and sulfuric acid to treat the cream of tartar 
left in wine casks, The ordinary product has the form 
of large, clear crystals, which dissolve easily in water. 
The solution has a refreshing sour taste. Tartaric acid is 
used in dyes and baking powders, and is one ingredient 
of Seidlitz powders. It is also used in dyeing, calico 
printing, and photography. Gronor L. Bus 

See also CREAM or TARTAR; SEIDLITZ POWDERS. 

TARTARUS, TAHR tuh rus, was a dark place below 
the earth in early Greek mythology. It was as far below 
Hades as earth is from Heaven, and a falling stone 
would take nine days to reach it. A river of fire called 
Phlegethon circled "Tartarus. Zeus put the rebelling 
"Titans in Tartarus, and any god who swore a false oath 
was kept there for nine years. According to later belief, 
"Tartarus was a place of punishment for the most wicked 
sinners, and was part of Hades. It corresponds in some 
ways to the Christian idea of Hell. 

See also Hanes. 

TARTARY, or TATARY, was once the name of a vast 
region in Europe and Asia which was inhabited by 
tribes of Tartars. The region lay outside the Great Wall 
of China. It included present-day northern China, 
Mongolia, Sinkiang, and the southern parts of Russia 
in Europe and Asia. 

"Today the name Tartary usually applies only to the 
area more commonly known as Sinkiang, or Chinese 
Turkestan, plus western Mongolia. This is a rugged 
mountain area north of Tibet. J. Е. SPENCER 

TARTINI, tahr TEE nee, GIUSEPPE (1692-1770), was 
a great Italian master of the violin, a noted composer, 
and a teacher. He influenced violin playing by intro- 
ducing a system of violin bowing and fingering. He 
also started the use of thicker strings and lighter bows. 
In 1728 he founded a school of violin playing at Padua. 
His best-known composition for violin is the Devil’s Trill 
Sonata. He also composed about 140 concertos, 40 trios, 
and 150 violin sonatas. Tartini was born at Pirano, 
Italy. Dororny DeLay 

TARTU, TAHR too (pop. 74,000), is а city in south- 
eastern Estonia. The first university in the Baltic states 
was founded in Tartu in 1632. The city long has been 
Estonia’s cultural and religious center. For location 
sec Esronia (map). 
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ТАЅАЈО, a kind of jerked beef. See Реммісаҳ, 

TASCHEREAU, fash roh, SIR HENRI ELZÉAR (1836. 
1911), was Chief Justice of the Supreme Court of 
Canada from 1902 to 1906. He also served on the 
Superior Court of Quebec from 1871 to 1878 and a 
associate justice on the Supreme Court of Canada 
from 1878 to 1902. Born at Ste. Maric de la Beauce 
Quebec, Taschereau came from a distinguished Са. 
nadian family of ecclesiastical and governmental sery- 
ants. In the 1860's, he supported the confederation of 
Canada. He was knighted in 1902. 7. E. Hopgern 

TASCHEREAU, LOUIS ALEXANDRE. See QUEBEC 
(Famous Quebecers). 


TASHKENT, tash KENT (pop. 911,000), is the capital 
of the communist state called the Uzhck Soviet So 
cialist Republic. The largest city in Soviet Asia, Tash- 
kent lies north of Afghanistan, in the valley of the 
Chirchik River. For location, see Russia (color map). 
The city is divided into two sections, the old Asiatic and 
the new Russian. The Russian section reflects modem 
city life, while the Asiatic section rescinbles а dusty 
caravan town, Tashkent has railroad connections with 
Krasnovodsk and with the Trans-Siberian Railway. 
The city has built machinery plants and « large cotton- 
textile mill. Pimopore SHABAD 

See also UzBEKISTAN. 

TASK FORCE is a temporary grouping of military 
units under a single commander. It is sei up to perform 
a specific mission or operation. The three military 
branches of the armed forces often use task forces. 
When a task force contains units from more than one 


service, it is called a joint task force. 
In the navy, a task force is a major subdivision of 


a fleet. It usually contains a variety of ships, some of 
them chosen for the specific task and oihers picked to 
provide security for the force as a whol: 

In the air force and army, a task for ¢ may contain 
one or several types of units, large or snl], depending 
on the mission it is set up to accomplish. An army task 
force usually takes its name from the lst name of its 
commander. Task Force Brown would be commanded 
by an officer named Brown. Cuanirs B. MACDONALD 

TASMAN, ABEL JANSZOON (:603-:059), a Dutch 
sea captain, explored the South Pacilic. In 1642, he 


sailed southeast from Batavia, Java, and discovered the 
island now called Tasmania (see Tasuaxıa [History]). 
He continued eastward to New Zealand. his most im- 
portant discovery. 

On this famous voyage, which lasted 10 months, he 
sailed completely around Australia without sighting it. 
As a result, the question of whether Australia or New 
Zealand were parts of a great southern continent re 
mained unanswered until the voyages of Captain James 
Cook (see Coox, James). On his second voyage in 1644, 
Tasman discovered the Gulf of Carpentaria along the 
northern coast of Australia. He was probably born at 
Hoorn, The Netherlands. Janes б. ALLEN 

TASMAN SEA is that part of the Pacific Ocean which 
lies between southeastern Australia, Tasmania, an 
New Zealand. The Tasman Sea covers an area of about 
900,000 square miles. A submarine cable on the bed of 
the sea provides communication between Sydney; 
Australia, and Cape Farewell, New Zealand. The 
Dutch navigator, Abel Janszoon Tasman, discove! 
the sea in the early 1600's. Bostwick Н. KETCHUM 


TASMANIA, taz MAY nih uh, is the island state of 
the Australian Commonwealth, It is the smallest 
Australian state, and one of the most beautiful. Many 
Australians spend their vacations on the island. 

Location, Size, and Description. Tasmania once 
formed the southeastern corner of the Australian main- 
land. But this heart-shaped chunk of land split off from 
the continent, and the rough waters of Bass Strait now 
separate Tasmania from the state of Victoria, For 
location, see AUSTRALIA (color map). 

"Tasmania and several small nearby islands cover an 
area of 26,215 square miles. T'he mountains in eastern 
Tasmania form part of the Great Dividing Range that 
runs down the eastern edge of the Australian mainland. 
Western Tasmania has steep jagged mountains. Ben 
Lomond (5,160 feet) in eastern Tasmania is the highest 
point on the island. 

Tasmania’s lakes and rivers are the source of elec- 
tricity for industry. Its swift rivers rise in the mountains 
of the central region. The chief rivers are the Derwent, 
Coal, Arthur, Pieman, Gordon, Spring, and Tamar. 
‘Tasmania’s lakes include Great Lake, St. Clair, Sorell, 
and Echo. The coast line is irregular, with many capes 
and inlets or small bays. 

Climate. Tasmania’s temperature averages 60°F. in 
January and 50°F. in July. The annual rainfall aver- 
ages 20 to 40 inches in eastern Tasmania and 40 to 60 
inches in the west. 

Natural Resources. Many mineral deposits are found 
in the mountains of Tasmania. These minerals include 
coal, copper, gold, lead, osmiridium, silver, tin, and 
zinc. Large forests cover some parts of the island. The 
seeds that produced California’s first eucalyptus trees 
came [rom Tasmania. The Tasmanian wolf and a small 
bearlike beast called the Tasmanian devil live on the 
island, but not on the Australian mainland. See ANIMAL 
(color picture, Australia, New Guinea, and Tasmania); 
TASMANIAN DEVIL; TASMANIAN WOLF. 

The People. Tasmania has a population of about 
309,000. Most of the people are of British descent, and 
most of them were born in Australia. In the early 
1800's, European settlers hunted down and killed most 
of the aborigines who lived in Tasmania (see ABORIGINE). 
Those who remained were taken to Flinders Island in 
Bass Strait for protection. The last survivor died in 1876. 

Most of the important cities and towns of Tasmania 
lie on or near the coast. Tasmania has no large cities. 
Hobart is the capital and largest city, and Launceston 
ranks as the second-largest city. Other important towns 
include Devonport, Queenstown, and Burnie. 

Agriculture. Farmers cultivate scattered areas, be- 
cause of Tasmania’s mountains and rugged landscape. 
But the soil is rich and farm products include apples, 
hay, oats, potatoes, wheat, and vegetables. The raising 
of sheep and dairy cattle is also important. 

Mining and Manufacturing. Important minerals 
taken from Tasmania's mountains include coal, copper, 
lead, silver, and zinc. The cities of Hobart and Risdon 
have great zinc works. Bell Bay is the site of an alumi- 
num-processing plant. Other industries include metal- 
working and the processing of fruit, dairy products, and 
wool. During World War II, Tasmania’s wood pulp and 
paperindustry at Burnie was greatly enlarged. Australia’s 
only newsprint mill operates at Boyer. 

Transportation. Tasmania has about 700 miles of rail- 
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Tasmania Lies off the Coast of Australia. 


Ewing Galloway 
The Government House Stands at Hobart, Tasmania. 


roads. More than three fourths of the rail lines belong to 
the state. The island has about 13,000 miles of roads, 
and is served by airlines and shipping companies. 

Education. Children in Tasmania are required by law 
to attend school until they reach the age of 16. Educa- 
tion is free. The state has about 350 state schools and 
60 private schools. The University of Tasmania is lo- 
cated at Hobart. 

Government. The British Crown appoints the gover- 
nor of Tasmania. The voters elect a 19:member legisla- 
tive council for six years, and a 3o-member house of 
assembly for five years. Tasmania sends 10 senators and 
five representatives to the Australian Parliament. 

History. Tasmania was discovered in 1642 by a 
Dutch navigator named Abel Janszoon Tasman. He 
called the island Van Diemen's Land, in honor of the 
governor of the Dutch East Indies (later Netherlands 
Indies). Convicts from Great Britain settled on the 
island in 1803. No convicts were brought to Tasmania 
after 1853. The name of the island was changed to 
Tasmania when Great Britain granted responsible 
government to the island in 1855. In 1901, the Com- 
monwealth of Australia was formed and ‘Tasmania 
became a member. C. M. Н. CLARK 

See also AUSTRALIA; HOBART; TASMAN, ABEL 
Janszoon. 
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TASMANIAN DEVIL 


TASMANIAN DEVIL is a savage animal that looks 
somewhat like a bear. It lives on the island of Tasmania, 
south of Australia. The animal has coarse, jet-black fur, 
with white spots. It has a large head and stout body, 
and is about the size of a badger. The Tasmanian devil 
hides in a burrow during the day and comes out at 
night. It kills and eats other animals, especially sheep. 

Scientific Classification. The Tasmanian devil belongs 
to the class Mammalia, the order Marsupialia, and the fam- 
ily Dasyuridae. The Tasmanian devil is genus Sarcophilus, 
species ursinus. HAROLD E. ANTHONY 

See also AnmaL (color picture, Australia). 

TASMANIAN WOLF is a ferocious animal that looks 
like a short-legged wild dog. It is a native of the island 
of Tasmania, south of Australia. These animals were 
once common. They killed off many sheep and much 
poultry, European settlers destroyed many Tasmanian 
wolves, and drove others into the mountains. Today 
the animal is almost extinct. 

The Tasmanian wolf is about 40 inches long. It is 
slightly larger than a fox. It has short, gravish-brown 
fur. Black stripes run across the back of the animal, 
much like those of a zebra. The Tasmanian wolf has a 
long, sharp nose, and a long tail which tapers off at the 
end. It has a pouch in its abdomen, like that of a kanga- 
тоо, in which its young develop. The pouch of the Tas- 
manian wolf, however, opens backward. 

Scientific Classification. The Tasmanian wolf belongs 
to the class Mammalia, the order Marsupialia, and the fam- 
ily Dasyuridae. It is classified as genus Thylacinus, species 
cynocephalus. ROBERT Т. Harr 

See also ANIMAL (color picture, Australia). 

TASS is an abbreviation for the name of the official 
news agency of Russia. Its full name is TELEGRAFNOIE 
AGENSTVO SovIETSKAVO Soruza, or the TELEGRAPHIC 
AGENGY OF THE SOVIET UNION. The agency sends news 
throughout Russia and to other countries. It has repre- 
sentatives in many of these countries, In 1950, a со- 
ordinating group of state news agencies in several Com- 
munist countries was linked with Tass, The Russians 
formed Tass in 1925 as the official government news 


body in Russia, the Council of Ministers, The a 
grew from two press services. The first was the Coat 
Petrograd News Agency. After the Russian Revolution 
this organization became the Rosta Agency, See alo 
News SERVICE. EARL FRANKLIN Exon 
TASSO, TORQUATO (1544-1 595), was an Italian 
poet of the late Renaissance period, He was long con. 
nected with the court of Alfonso 11. Duke of Ferrara 
Tasso was one of the greatest masters of Italian poetry, 
He took full advantage of the sonorous beauty of the 
language, and gave his poems a gently mournful mood 


that makes them unforgettable. | lis pastoral drama, 
Aminta (1573), concerns the victor of true love over 
base love іп a make-believe world of loyal shepherds, 

Tasso’s masterpiece was his Jerus/rm Delivered (1575), 
an epic about the first crusade and the delivery of the 
sacred tomb from the infidels. It is written, like Lodo- 
vico Ariosto’s Orlando, in melodious. « ight-line stanzas, 
It is more compact and regular than Ariosto’s epic, 
though it is filled with valiant warriors, noble heroines, 
enchantresses, miracles, and dire dangers. But Tasso 
restrained his epic because he feared the censorship of 
the Roman Catholic Church, which might reject his 
Sensuousness and his frequent cvidence of pagan 
mythology. 

Tasso’s natural inclination toward morbidity finally 
induced him to rewrite his epic under the title of Jen 
salem Conquered. During the last 20 cars of his life, he 
became mentally ill and was conlined in an insane 
asylum at times. The English pocis from Edmund 
Spenser to Lord Byron gained inspiration from his 
work, Johann Wolfgang von Govile wrote a fine 
tragedy about the hopes and frustrations of this unhappy 
poet. Tasso was born in Sorrento. NER Р. FRIEDERICH 

TASTE is one of the five senses, The sense of taste is 
made up of four reactions—sweet, sou: salty, and bitter. 
The many other “tastes” are combinations of these four, 
together with feelings and odors. 'Tasics, like odors, аге 
caused by chemicals dissolved in liquids around the 
sense organs. A person cannot taste а picce of dry sugar 


or salt until a little of it has dissolved 
The organs of taste are groups of cells called taste 
buds. In man and the more developed animals with 


agency. It is directly responsible to the highest political backbones, the taste organs are in the mouth region. 
Adapted from Man in Structure and Function by Fritz Kahn, by permission of and Special arrangement with Alfred A. Knopf, Ine. 
Taste area 
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The tongue has four areas of taste buds. The 
center area has no taste buds. 


"They are mostly on the tongue, but also on the palate, 
pharynx, inside the cheeks, and in the epiglottis. Cer- 
tain fishes seem to have taste organs in their skin. 

The cells of the taste buds have slender tips that ex- 
tend out into pits in the mucous membrane. Liquids in 
the mouth run into these pits, and the taste buds react 
to the dissolved chemicals. Nerves from the taste buds 
then carry nervous impulses to the taste center of the 
brain. The taste center is on the underside close to the 
brain's center, and near the olfactory (smell) center. 

Food seems tasteless to a person when a bad cold has 
shut off the passages of his nose. The same drink may 
taste different, depending on whether it is hot or cold, 
but hot or cold it acts on the taste buds the same way. 
The difference is really in feeling, not taste. The same 
is ruc of a crisp cracker and a soft one. A sharp, biting 
taste is due to a feeling of pain. Some odors, such as the 
sweet odor of chloroform, are really tastes. The nerves 
from the organs of feeling in the mouth are closely con- 
nected with those from the organs of taste. 

Different parts of the tongue are sensitive to different 
tastes. ‘This suggests that there may be a different kind 
of organ for each taste. At the tip and front edges, the 
tongue is especially sensitive to sweet and salty tastes. 
On the sides it is more sensitive to sour, and at the back, 
to bitter. Because of this difference, sweetened coffee 
tastes bitter at the back of the tongue, but sweet at the 
front. The center surface of the tongue is not so sensitive 
as the edges. 

The sense of taste is a delicate one, and with it one 
can tell the difference between quite dilute chemicals. 
Quinine tastes bitter when there is only one part dis- 
solved in 2,000,000 parts of water. Some animals have 
an even keener sense of taste than human beings have. 

Experiments on animals have shown that taste may 
play an important part in selecting the right food. Ani- 
mals that need salt in their bodies have developed a 
taste for it, and choose it in their food. ©. W. Brapte 

See also ANIMAL (Animal Sense Organs); SMELL. 

TATAR. See TARTAR. 

TATE, ALLEN (1899- ), is an American poet and 
critic who has distinguished himself in both arts by his 
subtlety and keen sense of judgment. As a young man, 
he helped found “The Fugitives,” a group of Southern- 
ers who hoped to rescue the American South from 
industrialization and to reconstitute its culture. Others 
were John Crowe Ransom and Robert Penn Warren. 

His works include the novel, The Fathers, and biog- 
raphies of “Stonewall” Jackson, Jefferson Davis, and 
Robert E. Lee. He is best 
known for his poetry, in- 
cluding “Ode to the Con- 
federate Dead" (1928), and 
for his criticism, especially 
Reactionary Essays (1936), 
On the Limits of Poetry 
(1948), and The Forlorn 
Demon (1953). 

Tate’s interest in social 
questions often resembles 
that of T. S. Eliot. His 
literary opinions had their 
origin in those of John 
Crowe Ransom, his former 
teacher. But Tate emerged 
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Marcella Comes 
xus 


TATTOOING 


to an independent position. He was born on Nov. 19, 
1899, in Clark County, Kentucky. In 1951, he became 
professor of English at the University of Minnesota. 
He was born JOHN ORLEY ALLEN TATE, RICHARD ELUMANN 

TATE, NAHUM. See PoET LAUREATE. 

TATLER. See ADDISON, JOSEPH. 

TATTING is à process of making lace by hand. It 
produces delicate motifs. The craftsman loops and knots 
cotton or linen thread that is wound around a small 
shuttle. A hard-twisted yarn is used to add to the beauty 
of the small picots, or decorative loops, on the edge of 
the lace. Tatting is also the name of the lace made by 
this method. It is used for collars, trimmings, insertion 
work, and doilies. See also LACE. 

TATTOOING is the practice of making permanent 
colored designs on the body. It is done by pricking 
small, deep holes in the skin and placing coloring mat- 
ter in them. Tattooing is a popular custom among 
soldiers and sailors of many countries. 

No one knows when or where tattooing started, but 
some Egyptian mummies of 1300 B.C. show blue tattoo 
marks under the skin. The Japanese and the Burmese 
have done the most elaborate tattooing in the world. 
Many Burmese have their entire bodies covered with 
colorful pictures of plants, animals, and human faces. 
The people of southeastern New Guinea regard tattoo 
marks on girls as signs of beauty. 

Tattooing is not the only way of marking the body. 
Some Negro tribes of Africa cut deep scars into their 
skin. The cuts are often tribal markings, and the process 
is called scarification. The Maori tribes of New Zealand 
once rubbed blue coloring into deep grooves in their 
faces. Мутер D. HAMBLY 

See also MARQUESAS ISLANDS (picture). 


A Japanese Tattoo Artist covers a woman's back with a 
colored design. Tattooing was made illegal in Japan years ago, 


but many people there openly defy the law. 
United Press Int. 


TATUM, "ART," ARTHUR 


TATUM, "ART," ARTHUR. Sce Jazz (Famous Jazz 
Musicians). 

TATUM, 7 AY tum, EDWARD LAWRIE (1909- ), an 
American biochemist, shared the 1958 Nobel prize in 
physiology and medicine for discovering that genes 
regulate specific chemical processes. He and George W. 
Beadle found that mutations caused by X rays, ultra- 
violet light, and biochemical processes are passed on to 
successive generations. Tatum was born in Boulder, 
Colo. 

See also BEADLE, GEORGE W. 

TAUGHANNOCK FALLS. See FINGER LAKES. 

TAUNTON, Mass. (pop. 41,132; alt. 43 ft.); a manu- 
facturing and industrial center, lies on the ‘Taunton 
River in the southeastern part of the state (see Mass: 
CHUSETTS [map]). Taunton factories make curtains, 
jewelry, leather products, plastics, silverware, textiles, 
and transmissions for ships. Taunton is called the 
Silver City because of the importance of its silver prod- 
ucts. The city was founded in 1639, and has a mayor- 
council form of government. Witttam J. Rei 

TAUNTON FLAG. See Frac (color picture, Flags in 
American History). 

TAURUS, 7 AW rus, the Bull, is a constellation that 
forms the second sign of the zodiac (see ZODIAC). A 
V-shaped cluster called the Hyades marks the bull's 
face. The reddish star Aldebaran forms the right eye. 


Henry Н, FERTIG 


The Constellation Taurus, the Bull 


Two other stars beyond the open end of the V form the 
tips of the horns. Another star cluster called the Pleiades 
forms the bull's shoulder. Taurus also includes the Crab 
Nebula, a cloud of gas (see Nova). 

In Greek mythology, the bull represented Zeus, who 
fell in love with Europa, the daughter of the king of 
Phoenicia. To be near Europa, Zeus turned himself into 
a snow-white bull. Europa admired the bull, and 
mounted its back for a ride. Zeus immediately swam 
across the sea to the island of Crete, where he revealed 
himself and married her. I. M. Levirr 

Seealso ALDEBARAN; AsrRoNOMY(colorpicture, Parade 
of the Constellations | January; February]); PLEIADES. 
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TAUSSIG, TOU sig, FRANK WILLIAM (1859-1940), 
was a leading American economist. In principle, he 
favored free trade, but in practice he accepted той. 
erately protective tariffs. He served as the first chairman 
of the United States Tariff Commission from 1917 to 
1919. Taussig taught economics at Harvard University 
from 1901 to 1935. His Principles of Economics was first 
published in 1911 and was a leading textbook on 
economics for nearly 25 years. Taussig was born in St. 
Louis, Mo. He attended Harvard Univ ersity and 
Cambridge University in England. 

TAUTOG. See BLACKFISH. 

TAX COURT OF THE UNITED STATES is а govern- 
ment agency created by the Revenue Act of 1942, The 
agency took the place of the United States Board of 
Тах Appeals. The purpose of the court is to determine 
whether taxpayers have paid the correct income, gift, 
estate, profit, or excise taxes. 

The Commissioner of Internal Revenue. or his depu- 
ties, examines various tax reports filed by the citizens of 
the United States. Sometimes the Commissioner dis- 
agrees with the taxpayer on the correctness of his report. 
In such cases, the taxpayer may take his report to the 
Tax Court. The court then tries to reach a satisfactory 
decision. The United States Court of Appeals for the 
particular district may review most decisions. ‘Ihe tax- 
payer may even carry his appeal as high as the Supreme 
Court. 

During and after World War IH, the Tax Court also 
reviewed and passed on e» 
contracts. Ronrkr D. PATTON 

TAXATION is the process by which the people pay 
the expenses of carrving on the government. Taxation 
is as old as government. Even the earliest and simplest 
societies needed some method of maintaining order and 
providing for justice, and those services could not be 
provided without cost. So, early systems of public 
finance, or of collecting and spending taxes, developed. 
In earliest times taxes were paid in goods rather than 
money. This is called payment in kind. Every stage in the 
development of government has had its own special 
problems of taxation. 

Kinds of Taxes. Many kinds of taxes have been used 
and are being used throughout the world. One impor- 
tant way to classify these taxes is into direct and indirect 
taxes. A direct tax is one where the taxpayer bears the 
burden and pays his tax directly to the government. 
The tax on net income is a good example of a direct tax. 
An indirect tax is one where the burden is not borne by 
the person who pays the tax, but by the ultimate con- 
sumer. The tax on cigarettes isan example of an indirect 
tax. The manufacturer or dealer who pays the tax passes 
on the cost of the tax to the user of cigarettes in the form 
of a higher price. 

When the person who pays a tax passes the tax cost 
on to someone else, the tax is called a shifted tax. The 
problem of who finally pays the tax is called the problem 
of incidence. It is not always easy to determine the inci- 
dence of a tax. This is because many persons may 
pay part of it. 

Another important way to classify taxes is according 
to the way the rates of the tax are varied. For example, 
a tax is called proportional if the rate of taxation re- 
mains the same, whether it is applied to a small sum or 
a very large one. The amount of tax paid is proportional 
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to the sum to which the tax is applied, because the rate 
is a constant flat rate. The tax on houses and farms is 
an examiple of a proportional tax because the rate is the 
same whether the house or farm is large or small. 

A tax is called progressive if the rate of the tax goes 
up as the sum to which it is applied increases. The in- 
come tax is the commonest progressive tax, because its 
rates are higher for large incomes than for smaller ones. 
If the rates of a tax should be lower when applied to a 
larger sum, the tax would be called regressive. 

Taxes are rarely meant to be regressive, but in prac- 
tical operation they sometimes are. A general sales tax 
is usually regressive. The more wealthy a family is, the 
more of its income is saved, spent on travel, or used in 
other ways that are not subject to a sales tax. In con- 
trast, a low-income family spends most of its income in 
ways that are subject to the sales tax; for example, for 
food and clothing. 

Taxes also may be identified according to the 
base on which they are applied. One of the oldest taxes 
in the United States, classified from this point of view, 
is the property tax, This tax is still widely used. In 
former years, when the United States was chiefly a farm- 
ing country, the property tax was levied on both land 
and buildings (real estate), and personal property. At 
that time, personal property usually was not a very 
important part of anyone’s wealth. 

Later, when corporations and big businesses started 
to grow, some persons had almost all their wealth in the 
form of stocks and bonds. Government officials could 
not be sure that all such property was actually listed for 
taxation. Because of this, most states have either ex- 
empted personal property or tax it at low rates. Wealth 
in stocks and bonds is taxed in other ways. The property 
tax has thus become a real-estate tax in most places. 
But it still provides the chief source of revenue to local 
governments and to many state governments. 

The tax on income is much newer than the property 
tax. But it has become the most important federal tax. 
Income tax is also levied by more than half of the 
states, and by some cities. The constitution did not give 
the federal government power to levy an income tax. 
Our nation’s founders were suspicious of too much 
power for a central government. Most citizens felt the 
federal government was so far away that they were not 
willing to pay direct taxes to support it. 

In 1913 an amendment to the Constitution was 
adopted. It permitted a federal income tax. Since 
that year, the income tax both on individuals and 
corporations has provided the basic financial support 
for the United States government. The rates of the 
federal income tax have been boosted higher and 
higher through the years. The rates have always been 
progressive, 


Other taxes classified according to the base on which 
they are levied include the following: The inheritance 
tax is placed on the value of property a person inherits. 
The estate tax is placed on an estate before it is divided 
among the heirs. Both inheritance and estate taxes 
are direct and progressive. Sales taxes, levied on sales, 
may apply either to all kinds of sales or only to certain 
kinds, Some sales-tax laws place taxes on services such 
as those of a barber, a repairman, or a doctor. Other 
sales-tax laws exempt services. Sometimes sales taxes 
are placed on luxury goods. These are called luxury 
taxes and generally represent a high rate of taxation. 

Excise taxes are those placed on a specific commodity, 
or thing, most commonly by the federal government. 
Tobacco and liquor taxes are excise taxes. Customs duties 
or tariffs are taxes placed on the importation of goods 
from outside the country. A license tax is one placed on 
the right to do something, as for example, to sell liquor, 
tobacco, or oleomargarine; to get married; to own a dog; 
or to go hunting or fishing. A franchise tax isa payment 
for a special privilege, such as the right to run a bus 
line or any public utility. A severance tax may be levied 
on such products as timber, oil, or minerals when they 
are taken from the earth. 

Principles of Taxation. The fundamental problem of 
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Source: U.S. Statistical Abstract. Treasury Dept., Internal Revenue 
Service Commissioner's Annual Report. 
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TAXATION 


a tax system is to make it produce enough money to 
pay the expenses of government. Even if the tax system 
provides enough revenue, that does not necessarily 
mean that the tax system is perfect. But if the taxes do 
not pay the costs of government, then something is 
definitely wrong. 

Most economists agree on certain desirable principles 
for taxation. It should be possible to expand the tax 
system to collect more money in periods of emergency, 
when the government must spend more money. It 
should also be possible to reduce the amount of taxes 
in normal times, when government expenditures are at 
a minimum. This is called the principle of elasticity. 
Unless the tax system is elastic, the governmentis likely 
to go into debt in periods of emergency and be forced 
to borrow money to meet current expenses. 

Everyone agrees that the tax system should be simple. 
Both those who pay the taxes and those who collect 
them should be able to understand the tax laws. 

The tax system should be stable. If the taxpayer 
knows in advance that he must pay the tax, he will be 
able to save money to pay the tax. If the system is 
unstable, the taxpayer cannot make plans. 

‘There are other common principles of taxation. These 
include the beliefs that taxes should be fair and just, 
that they should be convenient as to the time and 
method of payment, and that they should yield to the 
government the largest possible proportion of the money 
collected. These principles explain themselves. Almost 
everyone is convinced that there should be no favoritism 
in levying or collecting taxes. All citizens should be 
treated equally. Taxes, too, should come at times when 
taxpayers have the means of paying them. The sales tax 
is so convenient that it is used widely in spite of its other 
defects. The real-estate tax, if at very high rates, may 
be inconvenient, since property does not always yield 
an income with which to pay taxes. For example, land 
where timber is grown does not produce income until 
the timber is mature. Our present Federal income tax 
on the *pay-as-you-go" plan is much more convenient 
than the old system of annual or quarterly payments. 
Today, the tax is deducted regularly from most em- 
ployees’ pay. A system has been set up whereby em- 
ployers may make deductions at regular pay periods. 

A final principle of taxation is that the tax should be 


inexpensive to collect, and should not take more money 
from the final bearer of the tax than the government 
receives, if that is possible. These two points are some- 
times partly opposed. For example, excise taxes are 
usually cheap to collect, but they cost the final tax 
bearer considerably more than the government ever 
receives. Indirect taxes usually cost the taxpayer more 
than direct taxes. 

In the past, there has been considerable discussion 
over the following principles of taxation: ability to pay, 
benefit, cost of service, and sacrifice. The discussion has 
died down because most people now recognize that 
each of these principles has its own argument. For 
example, the cost of service, or the closely related benefit, 
principle should be used to determine tax rates for 
cleaning streets. These principles are recognized as fair 
where persons or their property directly benefit by public 
services, The sacrifice which a taxpayer undergoes on 
account of a tax is so hard to measure that this principle 


is not of much practical use to the legislator, even 
though it seems reasonable. Thus, the “ability-to-pay” 
principle is left as the most practical and generally 


usable principle of taxation. In general, this principle 
would support proportional, rather than either regres- 
sive or progressive, taxes. 

Other Considerations in Taxation. Some economists 
consider the principles of taxation outlined above as 
too narrow to serve as guides to a proper tax policy in 


a modern economy. There are those who fecl that the 
tax system should be used to reduce differences in 
individual incomes. These economists argue that the 
easiest way to accomplish this is to tax the rich at a 
much higher rate than the poor. They say that if the 


funds raised in this way are spent on social services 
which benefit the poor, the equalizing effect would be 
even greater. 

Other economists insist that taxation must be guided 
by the desire to do minimum damage to the economic 
system of the country. These economists arguc that all 
types of taxes, even the best, do some damage to a free- 
enterprise economic system. This, they say, is a strong 
argument for keeping government activities and ex- 
penses to a minimum in order to reduce the need for 
tax revenues. In particular, these economists argue 
against taxes that tend to destroy the incentive system 
of a free-enterprise economy. Double taxation of income 
from corporations, excess-profits taxes, and steeply pro- 
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Ayer Collection, Newberry Library 
Colonial Woman Beating a British Tax Collector who is 
trying to take her сом, In the 1760's, South Carolinians rebelled 
against collectors, and often beat and ridiculed them. 


gressive income taxes are examples of the taxes which 
these economists say are undesirable. 

Still other economists say that the tax program should 
be designed to accomplish one purpose: economic 
stability, with full employment for all the workers of 
the country. These economists argue that taxes, but not 
government expenditures, should be reduced when de- 
pression threatens. This, they say, would leave more 
money in the hands of consumers and would help pre- 
vent a depression. If the threat is inflation, taxes, but 
not government expenditures, should be increased, 
they say, in order to leave less money in the hands of 
consumers to send prices up. 

In practice, tax policy is guided by some or all the 
considerations listed here. 

Taxation in the United States Today. As the United 
States has grown, the demands made upon the govern- 
ment for services have grown still faster. In the face of 
these increased. demands for services, two facts stand 
out. The first is that generally the Federal tax system is 
capable of meeting the revenue demands made upon it. 
"The second is that cities and local governments, which 
also have demands for increased services, have been 
having serious trouble in getting adequate revenue from 
their tax systems to cover their growing expenses. 

There has been an increasing tendency for the 
Federal Government to collect taxes, then to make 


— U.S. GOVERNMENT ANNUAL TAX COLLECTIONS — 


YEAR CUSTOMS INTERNAL REVENUE 
1800* $5,020,000 $375,000 
1850* $25,649,000 $1,000 
1900** $185,089,000 $206,623,000 
1910** $310,599,000 $278,097,000 
1920** $225,301,000 $2,845,683,000 
1930** $588,636,000 $2,895,868,000 
1940 $348,591,000 $5,303,134,000 
1950 $422,650,000 $39,448,607,000 
1955 $606,397,000 $66,288,692,000 
1960(est.)} $900,000,000 $72,100,000,000 


*Average for 10-year period ending in this year 
**Average for 5-year period ending in this year 


————————————————————— 
Source: U.S, Treasury Dept. 


TAXICAB 


grants to aid states and cities in such undertakings as 
road building, sanitation and health work, and also for 
housing projects. Usually the states and cities must meet 
certain requirements to receive aid from the Federal 
Government. Often this leads to conflict between the 
states and the Federal Government. This conflict is part 
of an important question: which level of government 
should perform the various services supported by tax- 
ation? This is a political, not an economic, question. 
Taxation in Other Countries. Canada imposed a 
federal income tax for the first time during World War I. 
It passed its first corporation tax law in 1916. Quebec 
passed the first provincial corporation tax law in 1875, 
and British Columbia imposed the first provincial in- 
come tax in 1876, France developed its system of direct 
taxes during the French Revolution of the 1790's. The 
sales tax is one of the chief sources of income to the 
Russian government. Russians must pay a sales tax on 
everything they eat, wear, or use. BENJAMIN A. ROGGE 
Critically reviewed by JAMES WASHINGTON BELL 


Related Articles in WORLD Book include: 


Assessor Property Tax Street (How 
Customs Duties Roads and Highways Streets Are 
Excise (How Roads and Paid For) 
Franchise Highways Are Taille 
Income Tax Paid For) Tariff 
Inheritance Tax Sales Tax Tithe 

Inland Revenue — Single Tax Toll 

Internal Revenue Stamp Toll Bridge 
License Stamp Act Turnpike 
Poll Tax 


TAXATION WITHOUT REPRESENTATION. See Rev- 
OLUTIONARYWAR IN America(TheQuartering and Stamp 
Acts); FRANKLIN, BENJAMIN (A Delegate in London). 

TAXCO, TAHS koh (pop. 10,025), officially TAxco 
DE ALARCÓN, ah lahr KOHN, is a picturesque and his- 
toric silver-mining town 70 miles southwest of Mexico 
City. For location, see Mexico (color map). 

Taxco looks like an old Spanish town. Narrow cobble- 
stone streets climb the steep hills on which it stands. In 
order to preserve the town’s appearance, the Mexican 
government has made Taxco a national monument. It 
is illegal to erect buildings in the contemporary style. 
The town’s beauty, charm, crafts, and mild climate at- 
tract tourists, artists, and writers. Taxco has served as a 
mining center since Hernando Cortes founded it in 
1529 (see CORTES, HERNANDO). Jons A. Crow 

TAXICAB is an automobile for hire. It is an important 
part of the transportation system of a modern city. City 
law fixes the maximum rates for taxicabs. Almost all 
cabs have meters, called taximeters, which show the fare 
for the distance traveled. Some cities, such as Milwau- 
kee, Wis., and Washington, D.C., have zonal fares. 
'Taxis charge additional fares when passing from one 
zone into another. About 150,000 taxis operate in the 
United States. 

The first motor-driven taxicab in the United States 
appeared about 1898. It had an electric motor. 'The 
first gasoline-engine taxicab and the first use of the 
taximeter came in 1907, in New York City. In 1914, the 
French Army organized the “taxicab army" to move 
troops from Paris to halt the Germans at the first Battle 
of the Marne. 

See also PEDICAB. 
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An Armature, or Framework, Is Constructed First, Exact Model of Animal Is Sculptured on Armature, 


The Mold Is Taken Off the Model after It Hardens, 
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A Plaster Mold Is Made on the Finished Clay Model. A "Mannikin" Is Carefully Made from the Mold, 


American Museum of Natural History 


The Animal’s Skin Is Sewed to the Mannikin. The Finished Model, an Indian Lion, Is Mounted. 


TAXIDERMY, TACK sih pur mih, is a technique for 
preserving animals and showing them as they looked 
when alive. The word taxidermy comes from two Greek 
words meaning arrangement and skin. Museums of 
natural history exhibit birds, fish, squirrels, antelope, 
tigers, and other wild animals in their natural settings. 

Process of Mounting. The taxidermist first takes 
accurate measurements of the skin of the dead animal. 
He carefully removes the skin and treats it with a pre- 
servative material, such as arsenical soap. He then 
makes a drawing of the muscles, ribs, and hollows. 
This copy becomes his guide. Next, he makes a model 
of wire, shredded wood, and clay, plaster, or papier- 
máché. This model must correspond accurately with 


the figure of the animal. Finally, the taxidermist 
places the skin on the model, and sews it together 
where slits were made in stripping it from the animal. 
Skins of large, heavy animals must be tanned before 
being mounted on the model. 

‘The taxidermist must add many other body features, 


such as the eyes and tongue. He must also shape the 
ears. He uses painted hollow globes instead of glass eyes 
to give the preserved animal a natural expression. 
Careers in Taxidermy. Taxidermy is a complicated 
art. It requires a knowledge of anatomy, natural his- 
tory, drawing, sculpture, mechanics, tanning, and dye- 
ing. Taxidermy does not pay well, and most taxider- 
mists practice their craft for reasons other than the 
money they receive. The most active taxidermic school 
in the United States is associated with the University 
of Iowa. The United States National Museum in 
Washington, D.C., also has a well-known taxidermic 
department. Some of the world’s experts in taxidermy 
are connected with large museums, HERBERT FRIEDMANN 
TAXIING. See AıRPLANE (Pilot and Crew). 
TAXONOMY, taks AHN oh mih, is that branch of 
science by which plants and animals are classified. 
Taxonomy groups all plants and animals in the two 
kingdoms, then in divisions. These divisions are broken 


up into subdivisions, classes, subclasses, orders, families, 
genera, and species, Scientists classify species by their 
structures, growth, and reproduction. G. W. BrADLE 


See also CLASSIFICATION. 

TAY, RIVER, is the longest and one of the most pic- 
turesque rivers in Scotland. It rises in the Grampian 
Hills in western Scotland. Flowing northeast, the Tay 
passes between rugged mountains and through glacier- 
made Loch Tay, a narrow body of water 15 miles long 
and a mile wide. The River Tay then turns southeast 
and empties into the Firth of Tay. The Tay is 120 miles 
long. Perth, which uses the pure waters of the Tay in its 
dye works, is one of the largest cities on the river. Dun- 
dee, a city noted for its jute and linen mills, is on the 
north side of the Firth of Tay. Francis Н. HERRICK 

TAYGETA. Sce PLEIADES. 

TAYLOR, DEEMS (1885- — ), is an American com- 
poser, music critic, and commentator. He won fame 
with his operas, The King’s Henchman (1927) (libretto by 
Edna St. Vincent Millay) and Peter Ibbetson (1931). His 
best-known orchestral work is the suite Through the 
Looking Glass (1922). He served as music critic for the 
New York World and the New York American. He later 
became music consultant for the Columbia Broadcast- 
ing System. He was born Josep Deems TAYLOR in 
New York City. GILBERT CHASE 


TAYLOR, MAXWELL DAVENPORT 


TAYLOR, EDWARD (1644?-1729), was perhaps the 
greatest New England poet who lived before the 1800's. 
He uniquely combined religious rapture with homely 
realistic diction. He wrote in the metaphysical style of 
the British poet, John Donne. Taylor's characteristic 
fusion of the sublime with the prosaic is illustrated by his 
calling the soul a “Bird of Paradise" in a “Wicker 
Cage." Similarly, he calls man, God's “Spinning 
Wheele.” 

Taylor was born in England. He was graduated from 
Harvard University in 1671. At his death, he left a large 
volume which he asked never to be published, probably 
because it was theologically unorthodox. The manu- 
script was discovered in 1937. His posthumous Poetical 
Works appeared in 1939. PETER VIERECK 

TAYLOR, GEORGE (1716-1781), was a Pennsylvania 
signer of the Declaration of Independence. He served 
in the provincial assembly from 1764 to 1769 and in 
1775. He became a colonel in the Pennsylvania militia 
in 1775. He also served as a member of the Continental 
Congress. Elected a member of the First Supreme Ex- 
ecutive Council of Pennsylvania in 1777, he soon retired 
because of illness, Taylor was born in Ireland, came 
to Pennsylvania about 1736, and became an iron manu- 
facturer. Ricuagp B. Morris 

TAYLOR, JEREMY (1613-1667), was a British preach- 
er and writer on theology. He is remembered espe- 
cially for the simplicity and beauty of style of such works 
as Holy Living (1650) and Holy Dying (1651). Taylor be- 
came chaplain to Archbishop William Laud and to 
King Charles I. He was loyal to the king during the 
English Civil War. In 1645 he was imprisoned in Wales, 
where he did much of his writing. When Charles II was 
crowned in 1660, Jeremy Taylor was made a bishop in 
Ireland. He was born at Cambridge. С. E. BENTLEY 

TAYLOR, LAURETTE (1884-1946), was an American 
actress. She gained fame for originating the delightful 
Peg in the play Peg о? My Heart (1912), and for her 
magnificent interpretation of the pathetic mother in the 
play The Glass Menagerie (1945). She was equally success- 
ful in youthful or mature parts. She was born Laurette 
Cooney in New York City. Currrorp Е. Hamar 

TAYLOR, MAXWELL DAVENPORT (igor- ), a 
United States Army general of World War II and the 
Korean War, became army chief of staff in 1955. He 
commanded the United States Eighth Army in Korea 
from early in 1953 until March, 1955, then became 
commander in chief of the United States and United 
Nations Far East Commands. 

Taylor was born in Keytesville, Mo. He was gradu- 
ated from the United States Military Academy in 1922. 
After a tour of duty in Hawaii, he returned to West 
Point to teach languages from 1927 to 1932. A scholar, 
he learned to speak five languages fluently, and could 
understand two others. He helped organize the Army’s 
first airborne division, and commanded the 101st Air- 
borne Division during World War II. He was the first 
general to land in Normandy on D-Day. 

From 1945 to 1949, Taylor served as superintendent 
of the U.S. Military Academy. He became commander 
of the U.S. Military Government and Army Forces in 
Berlin in 1949. He was an army deputy chief of staff 
from 1951 to 1953. He retired in 1959. Н. A. Dr Weerp 
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12TH PRESIDENT OF THE UNITED STATES 


TAYLOR, ZACHARY (1784-1850), served his country 
for 40 years as a soldier and for 16 months as President. 
His courage and ability during the Mexican War made 
him a national hero. Taylor showed the same courage 
while he was President, but he died before he could 
prove his full abilities as a statesman. He was succeeded 
by Vice-President Millard Fillmore. 

President Taylor was one of the large slaveowners of 
the South. But he did not oppose admitting California 
and New Mexico to the Union as free states. The South 
demanded that other slavery problems be settled be- 
fore those territories became states, and threatened to 
secede. The President replied that he was ready to take 
his place at the head of the army to put down any such 
action. Taylor died at the height of this argument. 
Fillmore’s policies delayed the Civil War for 10 years. 

Taylor made his greatest contribution to his country 
as a soldier. This quiet, friendly man was no military 
genius. But he was a good leader. He never lost a battle. 
His troops nicknamed him “Old Rough and Ready.” 


Early Life 


Childhood. Zachary Taylor was born near Barbours- 
ville, Va., on Nov. 24, 1784. He was the third son in a 
family of six boys and three girls. His parents, Richard 
and Sarah Strother Taylor, came from leading families 
of the Virginia plantation region. Richard Taylor served 
as an officer in the Revolutionary War. In 1783, he 
received a war bonus of 6,000 acres of western land. He 
settled on this land near Louisville, Ky., in 1785. 
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The United States Flag had 30 stars 
throughout Taylor's term of office, 
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Zachary grew up on “the dark and bloody ground” 
of Kentucky’s frontier. There were no schools, but the 
boy studied for a while under tutors, and gained much 
practical knowledge by working on his father’s farm. 

Perhaps it was natural that Zachary hould turn toa 
military career. He grew up in the midst of Indian war- 
fare, and heard tales of the Revolutionary War from his 
father. In 1808, Taylor received an appointment as a 
first lieutenant in the U.S. Army. Two years later, he 
was promoted to captain. 

Taylor's Family. Early in 1810, Taylor met Margaret 
Mackall Smith (Sept. 21, 1788-Aug. 14, 1852). She was 
the orphaned daughter of a Maryland planter. ‘Taylor 
and Miss Smith were married on June 21, 1810. They 
had a son and five daughters, two of whom died as in- 
fants. Their daughter Sarah married Jefferson Davis, the 
future President of the Confederacy. She died three 
months after her wedding. The Taylors’ son, Richard, 
served as a general in the Confederate Army. 


Military Career 


Indian Campaigns. During the War of 1812, Taylor 
won promotion to major for his defense of Fort Harrison 
in the Indiana Territory. He left the army briefly after 
the war, but returned and by 1829 had become a lieu- 
tenant colonel. He served in Wisconsin during the Black 
Hawk War, and received the surrender of Chief Black 
Hawk in 1832 (see Brack Hawk). 

Taylor was sent to Florida in 1837. There he defeated 
the Seminole Indians at Lake Okeechobee on Dec. 25, 


1837. This victory brought him the honorary rank of 
brigadier general. In 1841, Taylor became commander 
of the second department of the western division of the 
U.S. Army, with headquarters at Fort Smith, Ark. 
Mexican War. In 1946, Mexico threatened war with 
the United States over the annexation of Texas. Taylor 
was ordered to the Rio Grande with 4,000 troops. When 
Mexican forces crossed the river, Taylor defeated them 
in battles at Palo Alto and Resaca de la Palma. War 
was declared on May 13, 1846. Taylor then invaded 
Mexico, and captured Matamoros and Monterrey. 
After these victories, Taylor seemed the best choice to 


TAYLOR, ZACHARY 


lead an invading army into the central valley of Mexico. 
But President James K. Polk, a Democrat, knew that 
Taylor favored the Whig party. Partly because Polk 
feared the growth of a popular Whig leader, he named 
General Winfield Scott to lead the invasion. 

On Feb. 22-23, 1847, Taylor’s 5,000-man army was 
attacked by between 16,000 and 20,000 Mexican troops 
in the Battle of Buena Vista. Taylor's men won а stun- 
ning victory over the forces of General Santa Anna. The 
triumph made Taylor a national hero. See MEXICAN 


War; SANTA ANNA, ANTONIO LOPEZ DE. 
——— —— IMPORTANT DATES IN TAYLOR'S LIFE 


1784 (Nov. 24) Born near Barboursville, Va. 
1810 (June 21) Married Margaret Mackall Smith. 
1812 Defended Fort Harrison against Tecumseh. 
1832 Received surrender of Black Hawk. 

1847 Defeated Santa Anna in Battle of Buena Vista. 
1848 Elected President of the United States. 

1850 (July 9) Died in the White House. 


THE WORLD OF PRESIDENT TAYLOR 


Nomination for President 
Whig leaders decided that ‘Taylor could easily win 
the presidency. ‘Taylor hesitated to enter politics, but 
the Whigs nominated him anyway. They chose Millard 
Fillmore, comptroller of New York, for Vice-President. 
The Democrats nominated Senator Lewis Cass of Mich- 


U.S. population was about 23,300,000 in 1850. Half the 
30 states in the Union permitted slavery, and half did not. 
Neither section could control legislation in Congress. 


WORLD EVENTS 


Revolutions swept central 
Europe in 1848 and 1849. 
Austria crushed uprisings in 
Hungary, Sardinia, and Bo- 
hemia. Lajos Kossuth, leader 
of the Hungarian revolt, toured 
the United States and was 
hailed as a hero. 


Lajos Kossuth 


Debates Over Slavery in 
Congress came close to bringing 
about a civil war. President 


E 
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The California Gold Rush began in 1849. 


Thousands of gold-seekers, or "'Forty-Niners," hur- 
ried westward by covered wagon, train, and ship. 


Overland Mail Service by wagon 
began in 1850. Mail took about 30 
Я days to travel from Independence, 
b Mo., to Santa Fe and Salt Lake City. 


The Department of the Interior 
was created in 1849. President - 
Taylor appointed Thomas Ewing as 
the first Secretary of the Interior. 
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igan and General William O. Butler of Kentucky. 

During the campaign, both Whigs and Democrats 
avoided the slavery issue. Only the Free Soil party, a 
group led by former President Martin Van Buren, cam- 
paigned on this issue (see FREE Som. Parry). Van Buren 
did not carry a single state, but he drew many votes 
from Cass. Taylor and Fillmore won by 36 electoral 
votes. The presidential election of 1848 was the first to 
be held at the same time in all the states. 


Taylor's Administration (1849-1850) 


Taylor was inaugurated on March 5, 1849. He would 
normally have taken office on March 4, but declined 
to be inaugurated on Sunday. Some historians claim 
that David R. Atchison, president pro tempore of the 
Senate, served as acting President on March 4 because 
the presidency was vacant on that day. 

President Taylor knew that he lacked political ex- 
perience. He therefore leaned heavily on the advice of 
others. Taylor's friends and supporters soon learned that 
anyone could advise the President, but no one could in- 
fluence him to act against his conscience. 

Life in the White House. Mrs. Taylor had not favored 
the idea of her husband running for President. She 
viewed it as a plot to deprive her of his company. Mrs. 
Taylor was a semi-invalid, and took little part in the so- 
cial life of the White House. The duties of hostess passed 
to her daughter Betty, the wife of Colonel William Bliss. 
Bliss was Taylor's secretary. 

The Nicaragua Canal. The acquisition of territory 
on the Pacific Coast during President James K. Polk’s 
administration revived the dream of a water route across 
Central America. American businessmen tried to ob- 
tain rights to build a canal across Nicaragua. The 
British were also interested in such a canal. In 1850, the 
United States and Britain signed the Clayton-Bulwer 
Treaty, which guaranteed the neutrality of any such ca- 
nal. See CLAYTON-BULWER Treaty; NICARAGUA CANAL. 

Sectional Quarrels. Controversy over the extension 
of slavery reached a new high in 1849, when California 
applied for admission to the Union as a free state. 
Taylor urged the admission of California, and ex- 
pressed hope that New Mexico would also apply. 
Southerners angrily demanded the adjustment of other 
slavery problems before new states were admitted. Dur- 


- TAYLOR'S ELECTION 
Place of Nominating Convention..... Philadelphia 


Ballot on Which Nominated...... +e 4th 
Democratic Opponent............. . „Lewis Cass 
Electoral: өм: SLR койы 163 (Taylor) to 
127 (Cass) 
Popular Vote, SSE 1,360,967 (Taylor) to 
1,222,342 (Cass) 
Age at Inauguration....... Mise Se fele А 64 
TAYLOR'S CABINET 
Secretary of State........ +++. John M. Clayton 
Secretary of the Treasury . William M. Meredith 
Secretary of War........ .. George W. Crawford 


Attorney General. 
Postmaster General... 
Secretary of the Navy. . William B. Preston 


Secretary of the Interior Thomas Ewing 
*Has a separate biography in WORLD BOOK. 


. Reverdy Johnson 
- "Jacob Collamer 
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Margaret Smith Taylor did 
not favor her husband's candi- 
dacy for President. She took 
little part in Washington social 
life, and spent much of the 
time knitting in her room. 


Courtesy Ruth C. Tate. 
enty-Five Years of И 
Gossip, by Edna M. 
bleday & Company, Inc. 


| Mary Elizabeth Bliss, the 
+} youngest daughter of the Tay- 
F lors, assumed her mother's du- 
ties as First Lady. Her husband, 
William W. S. Bliss, served as 
Taylor's private secretary. 
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From Zachary Taylor: Soldier inthe 
White House, by Holman Hamilton, 
Bobbs-Merrill Co 


ing the next months, Congress had one of its greatest 
debates. Southerners threatened secession, and North- 
erners promised war to preserve the Union. 

Many Congressional leaders, includiny Senator 


Henry Clay of Kentucky, urged some kind of com- 
promise. But Taylor scorned any compromise, and in- 
sisted that California be admitted to the Union. Those 
in favor of compromise eventually won their point, but 
not until Fillmore had succeeded to the presidency. 
Congress then adopted a series of laws called the Com- 
promise of 1850. See COMPROMISE OF 1850. 

Death. Before the slavery issue could lx settled, 


Taylor became ill and died on July 9,1850. He was 
buried in the family cemetery near Louisville, Ky. Mrs. 
Taylor died on Aug. 14, 1852, and was buricd beside 
her husband. Authoritative books on Taylor include 
«achary Taylor by Brainerd Dyer and the two-volume 
&achary Taylor by Holman Hamilton. ^ Braisenn Dyer 


Related Articles in WorLp Book include: 


Davis, Jefferson President of the United States 
Fillmore, Millard War of 1812 
Gold Rush Whig 
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Questions 


How did Taylor become a national hero? 

What was one reason that President Polk did not 
choose Taylor to lead the invasion of Mexico City? 

How may Taylor have become interested in the army? 

How did President Taylor reply to a Southern threat 
to secede from the Union? 

Why do some historians claim that an acting President 
served the first day of Taylor's term? 


TAYLOR UNIVERSITY is a private coeducational 
liberal arts school at Upland, Ind. Courses lead to A.B. 
and B.S. degrees in education. Taylor was founded in 
1846. A famous graduate, Dr. John Bugher, is noted for 
his original research on black fever. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

TAYRA, TTE ruh, is a mammal of the same family as 
the weasel, otter, and skunk. It lives in Central and 
South America, from southern Mexico as far south as 
Argentina. Scientists have described 14 different varie- 
ties of tayras. The animal grows to a length of about 3 
feet. It looks much like the weasel, with a small head, 
arched back, and long tail. Its short fur ranges from 
brown to black. Most kinds have a light-colored chev- 
ron on their chests. The head may be brown, tan, or 
gray. The (ауга has big, blunt, doglike claws, but it can 
gallop through treetops. The animal lives in the hole of 
an old tree or in a cave, and is often called the tree otter. 
It hunts fruits, vegetables, and small animals at night. 

Scientific Classification. The tayra belongs to the family 
Mustelidae. It is genus Galera. М. M. MANN 


The South American Tayra is a noted killer of the valuable 
chinchilla. The Inca Indians of Peru believed one of their gods 


trained tayras to hunt the chinchilla. 
Arthur H. Fisher 


TB. Sce TUBERCULOSIS. 

TBILISI. See Tirus. 

TCHAD, LAKE. See LAKE CHAD. 

TCHAIKOVSKY, chy KAWF skih, PETER ILICH (1840- 
1893). was one of the world's best-known symphonic 
composers. He is generally praised for his passionate 
music and his unusual melodic gifts. His melodies are 
so simple and direct that some of them have become 
popular songs. Tchaikovsky, primarily a master of 
melancholy moods, won recognition for his gift for 
dramatic climaxes and for the emotional outbursts 
found in much of his music. 

His Life. Tchaikovsky was born on May 7, 1840, at 
Votkinsk, Russia. He stud- 
ied law in Saint Petersburg 
(now Leningrad), and then 
worked for some years as a 
clerk in the Russian Justice 
Department. He also stud- 
ied music at Saint Peters- 
burg Conservatory. 

From 1866 to 1877, he 
taughtharmony at the Con- 
servatory of Moscow. He 
was far from successful with 
his first compositions. After 
an unhappy marriage, 
which lasted only a short 
time, Tchaikovsky suffered 


Peter Tchaikovsky 


Brown Bros. 


TE DEUM 


from frequent depressions. Nadejda von Meck, a wealthy 
widow, then entered into a letter-friendship with him. 
Although they did not meet for many years, she pro- 
vided him with financial aid. He gave up teaching and 
traveled, met influential people, and concentrated on 
composition, 

His Works. By the end of the 1870's, Tchaikovsky 
had finished his opera Eugene Onégin (1878), the Romeo 
and Juliet overture-fantasy (1869), the ballet Swan Lake 
(1877), the Concerto in D major for violin (1878), and 
* Marche Slav." Hans von Bülow, a great German pian- 
ist and conductor, introduced Tchaikovsky's Concerto 
No. 1 in B flat minor for piano in Boston in 1875. This 
concerto became a landmark in piano music. He wrote 
the 7872 Overture in 1880. It celebrated the defeat of 
Napoleon in Russia and also the completion of the 
Temple of Christ in Moscow. He composed the graceful 
Nutcracker Suite in 1892, the year before he died. 

Tchaikovsky completed his first symphonic master- 
piece, Symphony No. 4 in F minor, in 1877. He dedicated 
it to his patron, Nadejda von Meck. His next, Symphony 
No. 5 in E minor, was introduced in Saint Petersburg in 
1888, with Tchaikovsky himself conducting. And in 
1893, just nine days before he died, he conducted the 
first performance of his famous Symphony No. 6 in B 
minor, usually called the Pathétique. Tchaikovsky ex- 
pressed his own life in this symphony. 

Tchaikovsky began to make concert tours in 1887, 
and visited Berlin, Paris, and London. He traveled to 
the United States in 1891, and conducted some of his 
own compositions at the dedication of Carnegie Hall in 
New York City. He received an honorary doctor’s de- 
gree from Cambridge University in 1893. He died on 
Nov. 6, 1893, of cholera. 

His Importance, Tchaikovsky is highly regarded in 
Russia for his operas, two of which found world-wide 
fame, Eugène Onégin and Pique Dame, or The Queen of 
Spades (1890). Some of his piano works and many of his 
songs, including “None But the Lonely Heart,” “The 
Pilgrim’s Song," and “Why?” have been reprinted 
many times. One of the movements of the Quartet in D 
major became universally known as “Andante Canta- 
bile.” 

Tchaikovsky is not a typical Russian nationalist. 
Such composers as Nicholas Rimsky-Korsakoy and 
Modest Mussorgsky represent the nationalists in music 
much more purely. Tchaikovsky tried to equal the 
symphonic and operatic achievements of the German, 
French, and Italian composers of his era, so he was a far 
more cosmopolitan composer than the other Russians of 
his day. He wrote only a few perfect compositions, but 
he left a great many splendid works. Hans Rosenwatp 

TE DEUM, tce DE um, is the name of a famous Latin 
hymn which starts, 7e Deum Laudamus (“We praise 
Thee, O God”). Its author is unknown, but tradition 
credits it to Saint Augustine and Saint Ambrose, or to 
the bishop Nicetas. It is solemn, majestic, and simple, 
and it has inspired many composers to supply it with 
music. The Te Deum is sung in Roman Catholic churches 
at times of rejoicing and thanksgiving. It is included in 
the Breviary and in the Anglican prayer book. It has also 
appeared in many versions in Protestant hymnals. See 


also BREVIARY. FULTON J. SHEEN and BERNARD RAMM 
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A Woman of Ceylon picks tea leaves on a tea planta- 
tion, She puts the leaves in the basket on her back, 


TEA. The drink made from cured tea leaves is the 
national drink of England, China, Japan, and of 
Russia. Many millions of persons in other parts of the 
world also drink tea each day. It is the most popular of 
all drinks except coffee. In England it has been a cus- 
tom for many years to have afternoon tea. In Japan, 
tea drinking has become a social custom among the 
people, and there are strict rules of manners for tea 
drinking, England uses more tea than any other coun- 
try. The average Englishman uses about 11 pounds of 
tea each year. 

Man's Use of Tea. The people of the Far East have a 
legend about how man began to use tea. According to 
the story, there was a saint in India who prayed without 
stopping for many years. Then, one day, he fell asleep. 
The saint was so sorry that he had fallen asleep that he 
cut off his eyelids and threw them away. For five 
years more, he continued his prayers without sleep. 
Then he again felt sleep coming over him. He chewed 
some leaves from a shrub near by, and began to feel 
bright and wide awake. When people learned of the 
shrub, many others began to chew its leaves. 

In China, tea was used as a drink as early as the 
500's. By the 800’s, the Japanese were growing tea 
plants in all parts of the country. But Europeans did not 
learn of tea until the 1700’s, when Dutch traders 
brought back tea leaves from China. Soon, the English 
were drinking tea at a rate of two pounds a year per 
person. About 150 to 200 cups of tea can be brewed 
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The Picked Tea Leaves are spread 


on trays in drying racks, 
and left for a day or two to lose most of their moisture, 


Wilted Leaves Are Crushed between huge rollers, This 
brings the flavoring juices to the surface of the leaves. 


from each pound of tea. 

The tea industry began in British India about 1834. 
It was made a paying business in Ceylon in 1870. To- 
day, India, Ceylon, Indonesia, and China ship about 
800,000,000 pounds of tea each year to other countries, 
besides the tea they use themselves. 

Tea-Drinking Customs. Tea is most often served hot. 
Iced tea is almost altogether an American drink. The 
English-speaking peoples usually drink their tea with 
sugar, and sometimes with cream, milk, or lemon 
juice added. The English commonly drink tea for 
breakfast, the midday meal, the 4 o'clock tea, and sup- 
per. The Scots often brew tea so strong that it looks 
like black coffee. The people of the Orient almost never 
use sugar in their tea. Europeans often sip tea through 
a cube of sugar held between the lips. The French drop 
a small sweet cake, called a madeleine, into the tea to 
sweeten it. Dried jasmine blossoms are sometimes added 
to tea to give it a delightful fragrance. Every Russian 
railroad station has a hot water faucet. Travelers carry 
their own tea and brew it during stops. 

Effects of Drinking Tea. Теа is a pleasant drink and, 
in small quantities, it is harmless to grownups. Children 
should not drink it. Tea contains caffeine and tannin. 
Caffeine is a drug that increases blood pressure and 
acts as a mild stimulant. Caffeine may have a harmful 
effect on the nervous system if large quantities of it 
are taken into the body, Tannin is mildly poisonous. It 
will not dissolve in water, unless it is boiled in the 


Black Star; Tea Bureau, Inc. 


water for a long time. When tea is made by pouring 
boiling water over the leaves and then pouring off the 
water when the desired strength is reached, it does not 
have the bitter taste, caused by tannin, which develops 
when the leaves are left to steep in the teapot. 

The Tea Plant. The wild tea plant grows to a height 
of thirty feet or more, But the tea plant grown on the 
huge estates of the Far East is a rather small, branching 
shrub. It is kept two to six feet high by constant 
pruning, which brings out more leaves on the plants. 
The leaves of the tea plant are long and leathery, much 
like those of a willow tree. Once a year, the tea plant 
blossoms with beautiful rose- or cream-colored flowers. 

Tea is planted as small bushes from four to five 
inches high. The plants are set close together in rows, 
sometimes as many as 1,500 to the acre. When the 
bushes are three years old, they begin to leaf out enough 
to make picking profitable. But it is at least two years 
more before they produce a full crop. 

The ica plant has the botanical name Thea sinensis, 
and is a member of the family Theaceae. The plant 
grows best in a hot climate, but needs much rain. China, 
Ceylon, and India are the great tea-growing countries 
of the world. Some of the vast tea estates of these 
countries produce more than a million pounds of tea 
in a year. China and Japan grow tea in rather small 
gardens. In Formosa and India, where it is warm the 
year round, the natives pick tea leaves as often as once 
a month. In cooler countries, the leaves are picked 
from two to four times a year. 

The finest quality of tea comes from the young, ten- 
der leaves that are close to the end of the branches. 
The older, coarser leaves near the trunk of the shrub 
are made into cheaper brands of tea. 

The very highest quality of tea is the pekoe tip, or 
flowery pekoe, which is made from the leaf buds at the 
very end of the branch. The youngest leaf that has 
opened, which is next to the leaf bud, produces orange 


SEVEN LEADING TEA COUNTRIES 


India. «Lees +320700 See 
Yo م م‎ 
Ceylon. svi ess. 183,000 acd усе 
Chinas. a. 11700 VpYpY орд 
Japan...... рел 70,500 Vey 
Indonesia.......... 47,000 ot 
Ракізѓап........... 27,000 > 
Formosa ы ану 13,600 % 


Each symbol YO stands for 25,000 tons of tea. 


Based on government statistics for a 4-year period. 


GRADES OF TEA LEAVES 


Orange Pekoe um 


Flowery Pekoe 


Sou ong First — 


pekoe. The next youngest leaf produces pekoe. The third 
leaf up the twig is the source of souchong first. 

From Tea Garden to Grocery Shelf. Harvesting the 
tea on a plantation is a job for the whole family. Native 
men, women, and children pick the leaves. Then the 
tea is sent to the factory to be cured. 

The difference between black and green tea lies in 
the curing process. Green tea is what teamakers call 
unfermented tea, and black tea is fermented. 

Black Tea. As soon as the tea leaves are picked, they 
are put on bamboo, canvas, or wire-netting trays. Then 
the leaves are covered with sheeting and left for a 
day or two to wilt. The wilted leaves are then crushed 
between powerful rollers. The crushed leaves are 
spread out on tables in cool, airy rooms. The oxygen in 
the air reacts with chemicals called ferments in the tea 
leaves. This turns the leaves black. This chemical 
reaction, or fermentation, is stopped by heating the tea 
in big ovens, or firing machines. 

The black tea is rolled again and dried in firing 
machines. Then it is cut into pieces of the same length. 
After it is sifted and graded, the tea is packed for 
shipment. 

Green Tea is put into firing machines immediately to 
keep it from fermenting. The heat closes the tiny 
openings, or pores, in the tea leaves, and keeps the 
chemicals inside the leaves away from oxygen. Then 
the green leaves are rolled and fired again. 

Oolong Tea is a special kind of tea that comes from 
Formosa. It is a black tea with the flavor of green tea 
which has been partly fermented, 

How to Make Tea. Tea is made by bringing the tea 
leaves into contact with boiling water. Usually, tca 
is made in a preheated and scalded teapot. A level 
teaspoon of tea is used for each cup of tea desired. 
Then boiling water is poured over it. Sometimes tea- 
bags are used. HAROLD NORMAN MOLDENKE 

See also Asta (color picture, A Formal Tea Cere- 
mony); CAFFEINE; CEYLON (picture, Sorting Tea 
Leaves); LAPRADOR TEA; MATÊ. 
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TEA TAX 


TEA TAX. See REVOLUTIONARY War IN AMERICA 
(Events Leading to the Revolution). 

TEACH, EDWARD. Sce BrACKBEARD. 

TEACHER. See TEACHER's CREED; "TEACHING; also the 
list of Educators in the Biocrapuy section of the READ- 
ING AND STUDY GUIDE. 

TEACHERS, AMERICAN FEDERATION OF, is an or- 
ganization of classroom teachers affiliated with the 
American Federation of Labor and Congress of Indus- 
trial Organizations. It has more than 460 local unions 
in the United States. The union’s chief aims are to 
secure a living wage, better working conditions, and job 
security for its members. The union seeks to promote 
better school construction, smaller class size, and other 
advancements in educational techniques. The federa- 
tion upholds the rights of teachers to help form school 
policies and programs. It believes that these policies and 
programs, and grievances, can be resolved by demo- 
cratic discussions between teacher representatives and 
school administrations. 

The American Federation of Teachers was founded 
in 1916. It maintains its national headquarters at 716 
N. Rush St., Chicago 11, Ill. For its membership, see 
LABOR (table). CARL J. MEGEL 

TEACHERS COLLEGE. See EDUCATION, History OF 
(Preparing Teachers); TEACHING (Preparation). 

TEACHERS COLLEGE, COLUMBIA UNIVERSITY, is 
the coeducational graduate school of education at 
Columbia. It is located in the city of New York. 
Teachers College provides programs that prepare 
teachers, administrators, and service personnel for work 
in schools, colleges, and other educational agencies. 
Positions for which major courses are offered cover a 
wide range, including superintendent of schools, school 
principal, college and university administrator, clinical 
psychologist, school psychologist, dean of students, 
administrator and teacher in schools of nursing, super- 
visor of special education, director of instruction in a 
school system, and teacher or supervisor in several other 
fields. A large proportion of students complete their 


Teachers College Main Hall, left, and Russell Hall, right, house 
classrooms for Columbia University's graduate school of education. 
News Office, ers College, Columbia University 


preservice preparation before entering Teachers College, 
However, the school provides a strong program for four. 
year college graduates who wish a fifth year of prepara. 
tion for professional teaching. 

The organization of the college is distinctive, It iş 
financially independent, having its own charter, self 
perpetuating board of trustees, and president, It formsa 
division of Columbia University, by forma! agreement 
between the trustees of the college and thc trustees of 
the university. Under this agreement, th faculty of 
the college is a faculty of the universin and the 
university grants all degrees. The degrecs are B.S., 
M.S., M.A., Ed.D., and Ph.D. The courses in other 
faculties of the university are open to Teachers College 
students, and are extensively utilized. 

The institution was founded in 1887 as the New York 
College for the Training of Teachers. Sponsored as a 
philanthropic venture by the Industrial Education 


Association, its first purpose was to prepare teachers of 
domestic science and the industrial arts. | lowever, 
under the leadership of its first two presidents. Nicholas 


Murray Butler (1887-1891) and Walter L. Her су (1891- 
1897), its scope soon broadened. As early as 1892, when 
New York State Regents granted a permanent charter, 
the institution was preparing personnel for a great variety 
of positions in the field of education. Teachers College 
formally became a part of Columbia University in 
1898. 

Under the administration of James E. Russell (1897- 
1927), and the administration of William |’. Russell 
(1927-1954), the college achieved a position of national 
and world leadership. The conceptions of thesc adminis- 
trators gave direction to the Teachers College program, 
and to teacher education generally. They stressed the 
nature and importance of the professional education of 
teachers. 

They emphasized research and experimentation to 
advance knowledge about educational goals and 
processes, and to improve teaching practices in schools, 
colleges, and other educational agencies 


As a result of 

the efforts of James and William Russell. тапу ims 
portant developments in education have been pioneered 
at Teachers College. 

See also COLUMBIA UNIVERSITY. = 

TEACHER'S CREED is a statement of principles for 
teachers and educators. It was written by Edwin Osgood 
Grover (1870- ), an American author and professor. 

The creed is as follows: 

I believe in boys and girls, the men and women of a 
great tomorrow; that whatsoever the boy soweth the 
man shall reap. I believe in the curse of ignorance; in 
the efficacy of schools; in the dignity of teaching, and 
in the joy of serving others. 

I believe in wisdom as revealed in human lives as 
well as in the pages of the printed book; in lessons 
taught, not so much by precept as by example; in ability 
to work with the hands as well as to think with the 
head; in everything that makes life large and lovely. 

I believe in beauty in the schoolroom, in the home, in 
daily life, and out-of-doors. I believe in laughter; in 
love; in faith; in all ideals and distant hopes that lure 
us on. I believe that every hour of every day we receive 
a just reward for all we are and all we do. I believe in 
the present and its opportunities; in the future and its 
promises; and in the divine joy of living, 
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Teaching in an Age of Space Exploration calls for new ideas and 
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new methods. The teacher helps lead the students in adventures in science. 


TEACHING is the process by which one person helps 
others achieve knowledge, skills, and attitudes. At 
least two persons are'always involved in teaching, the 
teacher and the learner. A good teacher provides guidance 
for the learner. This guidance encourages the learner to 
do things that result in desired learnings such as the 
ability to read and write. Learning is an activity of the 
learner. Teaching creates conditions that will encourage 
and stimulate learning. 

By means of teaching, man passes along to each gen- 
eration the knowledge, skills, and attitudes needed to 
keep life going ahead. Almost everyone teaches some- 
one else at one time or another. Schools, colleges, and 
universities provide formal teaching. But people often 
teach each other informally, or outside school. For ex- 
ample, parents teach their children many important 
things. Business and industry often teach their em- 
ployees skills needed in their work. 

Our modern life depends on the teaching provided 
by schools and colleges. People need knowledge and 
skill to process steel, to build an airplane, to publish 
a newspaper, to direct agovernment, to manage a home, 
and to do countless other things. 

More persons in the world belong to the teaching 
profession than to any other. In the United States, more 
than 800,000 men and women teach in public and 
private elementary schools, about 500,000 in secondary 


schools, and more than 200,000 in colleges and uni- 
versities. In Canada, about 150,000 men and women 
teach in the public and private elementary and second- 
ary schools, and more than 13,000 conduct classes in 
colleges and universities. 


What Is a Good Teacher? 


To be a good teacher at any school level, a person 
must enjoy working with other people. A teacher must 
be able to establish good personal relations with his 
students, Some persons can gain the confidence of 
young children and easily guide them into constructive 
activities. Others do not have this ability. Some can 
understand teen-agers and be accepted by them, but 
others cannot. Some can work effectively with mature 
students, but others find this difficult. 

A good teacher gains satisfaction from helping others 
learn. Some people believe that a person who knows a 
great many things will be a good teacher. He may or 
may not be. If his chief interest is in showing how much 
he knows, he will be a poor teacher. To be a good 
teacher, he must use his knowledge as a means of en- 
couraging others to learn. A good teacher must also be 
able to impart his knowledge to others. 

Often, persons who have learned something well be- 
come impatient with others who have not learned it. 
But a good teacher must have patience, because each 


55 


TEACHING 


new learner faces the same difficulties as those who 
came before, He must have an aptitude for learning and 
must find study a rewarding activity. He must have 
a thorough knowledge of the fields he is teaching, and 
of the best ways to teach. Most teachers are good stu- 
dents, but the brightest students do not always make 
the best teachers. Many bright students care only to 
learn for themselves, and find it difficult to understand 
the learning difficulties of others. Good students, who 
find study interesting, have the possibility of becoming 
good teachers. 


Requirements for Teaching 


A teacher must have a state certificate before he can 
teach in most public schools in the United States, Cer- 
tificates are not required to teach in colleges or in pri- 
vate and parochial schools. Requirements for teaching 
certificates usually differ from state to state. Various 
types of teaching positions require different certificates, 
For example, a fourth-grade teacher must have an ele- 
mentary-school teaching certificate. But a high-school 
teacher of mathematics must have a secondary-school 
teaching certificate in mathematics. 

Most states require elementary- and high-school 
teachers to have a college degree. Teaching certificates 
usually set forth requirements in terms of college courses 
that must be completed. States issue certificates after 
successful completion of college programs that have 
been approved by the state departments of education, 

Because of the teacher shortage, many emergency 
teaching permits have been granted. But during the 15 
years following World War II, the ratio of teachers 
holding temporary teaching certificates dropped from 
1 in 6 to 1 in 15. The number is now decreasing even 
further from 1 in 15. 

In Canada, teachers receive certificates under regu- 
lations of the 10 provincial departments of education. 
The provinces issue about 50 kinds of certificates with 
varying requirements. Quebec has two committees that 
certify teachers, one for Roman Catholic schools and 
one for Protestant schools. 


Preparation for Teaching 


A person who wishes to teach should be well edu- 
cated. He cannot be an effective teacher unless he be- 
haves like an educated person. All teachers should have 
broad cultural interests, speak and write effectively, 
be well informed on current affairs, and practice good 
citizenship in their daily lives, 

A teacher needs mastery of the subjects he is to teach, 
Ifhe lacks knowledge of his subject, he will not receive 
respect from his students, Merely passing college courses 
is not enough. He must know what is taught at the 
grade levels that he will teach. Each school level and 
each subject offer special problems. In working with 
primary-grade children, for example, a teacher must 
know the behavior that can be expected of 6-, 7-, and 
8-year-old children. He must know the best ways of 
working with them, and the types of reading and other 
activities they will enjoy. 

Good teacher-education programs help student- 
teachers carry their learning into actual practice. Future 
teachers work and play with pupils of the ages they will 
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teach. They study individual Pupils and learn how to 
help them. They observe good teachers in the class. 
rooms. Finally, they “practice-teach” under the guid. 
ance of qualified teachers, 

Most teacher-training Programs include three areas 
of study: (1) general education, (2) subject-matter spe- 
cialization, and (3) professional education. General edu- 
cation includes subjects that all college graduates should 
have, such as history and English. Subject-matter spe- 
cialization consists of courses in the field to be taught, 
such as mathematics, biology, and geography. Profes- 
sional education includes courses in such subjects as edu- 
cational psychology, philosophy of education, teaching 
methods, and practice-teaching. 

Many kinds of institutions prepare teachers. About 
four fifths ofthe elementary and secondary teachers in the 
United States attend general colleges and universities, 
and about one fifth go to teacher-training institutions, 
College teachers receive their training in university 
graduate schools. University schools of education usually 
provide preparation for positions in administration, 
supervision, and guidance in schools and colleges, 
Most school systems and universities offer programs 
that enable teachers to continue their educ ation after 
they have started to teach. Some school systems require 
teachers to attend courses given at summer sessions 
by colleges or universities. 


What Teachers Do 


Teaching, like any profession, involves a wide variety 
of activities. A teacher's activities depend on such fac- 
tors as the educational level of students and the school 
system or college in which he works. The responsibili- 
ties of a teacher of young children differ from those of a 
teacher of college students, and institutions va ry in their 
traditions and methods. The neighborhood and com- 
munity may make a difference. A teacher in an under- 
privileged area may find it necessary to do things that 
are not required in a favored neighborhood. Students’ 
interests and abilities also may influence what he does. 
For example, a teacher with a hobby may welcome the 
opportunity to sponsor an extracurricular activ ity that 
encourages interest in that hobby. 

A teacher's activities include such duties as: (1) ar- 
ranging the classroom and doing other things to provide 
a good environment for learning; (2) giving instruction; 
(3) counseling students on individual problems; (4) con- 
ferring with parents; (5) grading papers, keeping rec- 
ords, and making reports; (6) guiding extracurricular 
activities; (7) attending teachers’ meetings and par- 
ticipating in other school-wide activities; (8) reading 
professional publications, attending teachers’ associa- 
tion meetings, and doing other things to keep informed 
of teaching developments; and (9) participating in com- 
munity activities. 

The time given by different teachers to these activities 
varies greatly. Each must work out a pattern of teaching 
best fitted to his beliefs and abilities, and to the stu- 
dents whom he teaches. 

The primary responsibility of a teacher is giving 
instruction. Many additional activities help make in- 
struction effective. Guidance of pupils in extracurricu- 
lar activities may reveal student interests and abilities 
that a teacher could discover in no other way. Grading 
papers and keeping records provide information that 


helps a teacher adjust his method of instruction for 
various students. 

Teachers usually find the following types of activities 
most difficult: (1) adapting material to pupils’ needs, (2) 
aching students to relate ideas and to analyze prob- 
, and (3) evaluating the objectives of a course. 


Teaching Opportunities 


In the United States, about 150,000 new teachers are 
needed every year for elementary and high schools, and 


about 20,000 in colleges and universities. A serious 
shortage of qualified teachers exists at all educational 
levels. A qualified competent teacher rarely has trouble 
finding a good position. 

‘The demand for teachers arose from a great popula- 
tion increase during and after World War II. This birth 
rate has continued at a high level, causing greatly in- 
creased school enrollments. College enrollments in- 
crease not only for this reason, but also because more 
your: people go to college today than formerly. 

‘The need for teachers varies by levels and teaching 
fields. The elementary level requires the largest num- 
ber. 1n high school, the greatest shortage is in mathe- 
matics and science. College teaching offers unusual 
opportunities. Anyone who has ability and is willing 
to take two or three years of advanced study beyond 
college graduation can be sure of a good position. 


Many teachers prefer specialized jobs such as those 


of a school counseler, school psychologist, general super- 
visor or supervisor of a subject area, reading specialist, 
coordinator of guidance, school principal, director of 
vocational education, teacher of handicapped children, 
superintendent of schools, director of instruction, dean 
of students, college administrator, or teacher in a 
demonstration school. Many teachers colleges and uni- 
versity schools of education prepare teachers for such 
positions as these. 


Teaching in Industry helps 
employees acquire important 
skills on the job. These instruc- 
tors for an aviation company 
discuss rocket theory before 
they go to class. 


TEACHING 


At one time, teaching in elementary and high schools 
was almost entirely an occupation for women, and 
teaching in college was an occupation for men. This is 
no longer true. About 25 per cent of elementary and 
high-school teachers are men. About 20 per cent of 
college teachers are women. 


Rewards of Teaching 


A teacher's greatest reward is to watch students 
achieve success and to know he has helped enrich 
another person's life. Every teacher has this opportunity. 

In 1920, the average public-school teacher earned an 
annual salary of about $1,000. By 1940, the average 
salary had increased to $1,450. During the next 10 
years the average annual salary rose to $3,100. The 
average public-school teacher earned a salary of about 
$4,500 a year in 1960. Some school systems pay teach- 
ers as much as $12,000, but others offer a maximum 
salary as low as $3,000. 

Preparation and experience largely determine a 
teacher's salary. Supervisory and administrative posi- 
tions generally pay more. Most school systems have a 
salary schedule that lists teacher salaries for various de- 
grees of preparation and years of experience. The 
schedule usually provides annual raises for a definite 
number of years for teachers giving satisfactory service. 
School systems usually give all teachers the same annual 
raise. Some school systems have a merit salary plan that 
offers raises of various amounts, depending on the qual- 
ity of the teacher's work. Most school systems and col- 
leges and universities provide sick leave and retirement 
benefits. Some school systems and many institutions of 
higher learning provide tenure after a trial period of 
service, and give sabbatical leaves. Tenure usually means 
that a teacher cannot be discharged except for incom- 
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petency or immorality. Sabbatical leave is a leave of 
absence with pay, usually given to teachers for one 
semester every seven years. 


Professional Associations 


Teachers may join many professional associations in 
education. These groups may be organized ona national, 
state, or local level. Some concern themselves with a 
certain level of the educational system. Others appeal 
to teachers with interests in a particular field such as 
history, mathematics, or a specialized type of service 
such as administration. The following list describes 
briefly some of the most important teachers’ associations. 

The National Education Association of the United States 
opens its membership to all interested in education. It is 
the largest educational association in the world. See 
NATIONAL EDUCATION ASSOCIATION OF THE UNITED 
STATES. 

The National Catholic Educational Association offers 
membership to teachers and administrators in Roman 
Catholic schools and colleges. See NATIONAL CATHOLIC 
EDUCATIONAL ASSOCIATION. 

The American Federation of Teachers is open to class- 
room teachers and by vote of a local union to super- 
visors and principals. It is an affiliate of the AFL-CIO. 
See TEACHERS, AMERICAN FEDERATION OF, 

State Teachers Associations usually offer memberships 
to anyone in a given state interested in education. 

Subject-Area Associations provide memberships to those 
concerned with a particular subject, such as mathe- 
matics, economics, history, English, or science. The 
many subject-area associations include the American 
Historical Association and the American Home Eco- 
nomics Association. 

Future Teachers of America has a membership of stu- 


Teaching in the 1600's developed many new methods, But 
learning usually depended on memorizing and strict discipline. 


dents interested in becoming teachers. This group affil- 
iates with the National Education Association and the 
various state educational associations. Sec FUTURE 
‘TEACHERS OF AMERICA. 

The Canadian Education Association opens its member. 
ship to education authorities and other її dividuals 
interested in education. The Association wa founded 
in 1892 and has its headquarters in Toronto 


Teaching as a Profession 


Teaching has developed from a simple, informal 
activity into a complex and difficult art. At list, teach- 
ing was done largely by parents. Indians, fo) « ample, 
taught boys to hunt and fish and girls to cook and 
weave. See EDUCATION, HISTORY or. 

Teaching was strongly emphasized by the «reat ad- 
vancement and organization of knowledge in the Golden 
Age of Greece. Some of the greatest teachers; such as 
Socrates, Plato, and Aristotle, lived then. After Greece 
was conquered by Rome, its learning and know ledge 
were spread by Greek slaves who were teachers. Because 


most teachers we 


servants or slaves, teaching was con- 


sidered to be an undesirable activity. Yet the tremen- 
dous power of teaching was clearly shown during this 
period, especially by Jesus Christ, who taughi a new 


view of life. 

Through the Dark Ages there was little t iching, 
knowledge being preserved in the monasteries. Culture 
was not generally valued and the spread of knowledge 
was not encouraged. 

With the development of modern science, of indus- 
trialization, and of democratic forms of government, 
knowledge again increased rapidly and assume) great 


importance. Nations found it essential to have wide- 
spread education. Teaching took on new significance. 
The establishment of extensive national systems of 
education soon made necessary specific programs for the 
Teaching by Television has made it possible to bring the 
same teacher and instruction before thousands of siudents. 
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preparation of teachers. Also, it became evident that 
educational purposes and processes should receive study. 
Men such as John Comenius, Johann Pestalozzi, Jean 
Rousseau, and Johann Friedrich Herbart in Europe and 
Horace Mann, Henry Barnard, and William Torrey 
Harris in America wrote important books on education 
and stirnulated improved teaching practices. The work 
of these men and many others helped to establish edu- 
cation as an important subject. 

Special institutions were organized to prepare teachers. 
The first public normal school established in the United 
State s at Lexington, Mass., in 1839. By the time of 
the Civil War, 12 such institutions had been founded. A 
normal department was established at Indiana Uni- 
versity in 1852. A chair in education was established at 
the University of Iowa in 1873. In the beginning, these 
institutions were poorly supported and often had in- 
ferior programs. Through the years they have improved 
until many of them are comparable to institutions serv- 
ing other fields such as medicine and law. 

The status of the teacher, who was often a slave in 
Roman times, has gradually risen until it now ranks 
high among the professions. In most communities, 
teachers hold a respected position. The growth of teach- 
ing as a profession is one of the great achievements of 
the past 100 years. 
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Questions 


What are three qualities of a good teacher? 

What percentage of American teachers are trained in 
teachers colleges? 

What are the three major areas of teacher-training 
study for future teachers? 

What are six activities common to teaching? 

Why are there many opportunities in teaching in the 
United States and Canada today? 

What are five nonteaching positions in education? 

What is the world's largest educational association? 

Where was the first university chair in education es- 
tablished? When? 

Why do teachers need state or provincial teaching cer- 
tificates to teach? 

What would you consider the chief rewards of 
teaching school? 
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TEACHING MACHINE 


TEACHING MACHINE is a device used to present 
information and problems to a student a bit at a time. 
A teaching machine requires responses from a student 
to make it operate. After the student puts an answer 
into the machine, the machine immediately informs 
him that he is “right” or "wrong" or gives him a correct 
answer to compare to his own answer. Teaching ma- 
chines vary from simple paper or cardboard devices to 
complicated electronic machines. 

The educational material presented in a teaching 
machine is called a program. The first teaching ma- 
chines were testing machines, and the programs were 
tests. A machine that required correct answers to oper- 
ate was patented in the 1860's, and teaching-machine 
tests have been used in some American schools since 
the 1920's. To prepare for these tests, the student studies 
with a teacher. But he also learns from the test because 
he is immediately able to correct his errors. 

In the 1950's, new types of programs were intro- 
duced. These programs are study assignments, not just 
tests. They often do not require any previous study of 
the subject. The study assignment and the test are 
combined. This is called programed learning. 


Programed Learning 


Developing a Program that communicates informa- 
tion successfully is the most important aspect of pro- 
gramed learning. Preparing a good program is costly 
and time-consuming. It requires skill and patience and 
often involves many revisions. A person who prepares 
a program is called a programer. 

The programer first divides the subject into simple 
steps, called frames, often arranged in order of increas- 
ing difficulty. The frames are worded to give the student 
information and at the same time require some response. 
The student may be required to supply a missing word 
or phrase; to choose one of several given answers; 
or simply to answer “yes” or “no.” He immediately 
learns whether he has made the correct response. 

Most programs are either linear or branching. In 


Printed Program—Written Response. This teaching ma- 
chine presents a program printed on discs. The student writes 
his answer, then moves the disc to read the correct answer, 
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linear programs, every student answers the same sequence 
of questions, and the questions do the teaching. Each 
early frame is worded to help the student make a cor- 
rect response. The correct answer is revealed as soon 
as he responds. A linear program may look like this: 


A teaching machine requires response 

тола ыыы ы to make it operate. student 
As soon as the student |... _ _ " 

the correct answer is revealed. responds 


As the lesson proceeds, in small steps, the questions 
become more advanced. In branching procrams, the 
sequence of information and questions is determined 
by the individual student’s answers. He studies a 
small amount of material and is asked a questi 

he answers correctly, he is given new n 
study and another question. If he answers in: orrectly, 
he is directed to a “branch” of the program with review 
material that explains his error. If his answers indicate 
that he already has some knowledge of the subject, he 
may be directed to a “branch” of more advanced ma- 
terial. Some programs combine the linear and branch- 
ing techniques. 

Improving Learning. Many educators and psychol- 
ogists believe that programed learning has several 
important advantages over other methods oi instruc- 
tion. When a student is part of a large group, he has 
only a limited opportunity to participate actively in 
the lesson. Programed learning requires immediate, 
active response from the individual. He does not proceed 
until he responds. The student progresses at his own 
rate, and proceeds as fast as he is able to learn. 

Learning is reinforced because the student is continu- 
ally rewarded for his efforts. Throughout the program, 
he is rewarded by learning immediately when he has 
responded correctly and then being allowed to continue. 
Educators recognize immediate reward as the best 
motivation to continue learning (see LEARNING [Moti- 
vation in Learning]). 

Programed learning helps make sure that a student 
always knows the correct answer to each question be- 
fore he begins the next one. It lessens the possib 


Printed Program—Key Response. This type of machine 
uses a program printed on paper rolls. The student presses a key 
to give his answer. Errors are counted by the machine. 
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learning a fact incorrectly, then having to “unlearn” 
incorrect information. 

Range of Programs. Hundreds of programs have been 
developed to teach a wide variety of subjects. Spelling, 
reading, and arithmetic lessons are programed for 
young children. Older students can study programed 
material on such subjects as calculus, electricity, music, 
and foreign languages. Bridge and chess players may 
improve their games by studying programed lessons. 

The length of a program is usually determined by the 
complexity of the subject. Some programs contain less 
than 100 frames. Other programs may be as long as 
several thousand frames. 


Kinds of Teaching Machines 


All teaching machines present some form of a pro- 
gram. \lany teaching machines are mechanical devices. 
The student must press a button or pull a lever to move 
each new frame into view. For most teaching machines, 
the program is printed on paper. A simple cardboard 
device may be called a “machine” although it serves 
only to shield the program and display one frame at a 
time. More complicated machines may have the pro- 
gram on photographic film, on magnetic tape, or on 
phonograph records. 

The simpler mechanical machines range from small, 
lightweight devices that can be held in one hand to 
those about the size of a typewriter. Large, expensive 
electronic devices present programs of complex, tech- 
nical material. Some of the machines are designed so 
that they are "cheat-proof." The student cannot turn 
the machine back to correct his answers. 

Programs may also be printed in programed books. 
Some of these programed books are called “scrambled 
books." The pages are not arranged in the order usually 
found in an ordinary book. Several unrelated frames 
may appear on one page, and the student is then di- 
rected to a particular page, depending on his response. 


History 


The first widely used type of teaching machine was 
devised in the 1920's by Sidney L. Pressey (1888- — ), 


Ohio State University 
The First Teaching Machine demonstrated by Sidney L; 
Pressey in 1925 was a simple testing device. Candy dropped out 
of a chute as a reward for correct answers. Teaching machines 
now use different methods of presenting instructional materials. 


a psychologist at Ohio State University. Pressey’s 
machine presented multiple-choice test questions one 
at a time. The student pressed a lever to indicate his 
answer. The same question remained until the correct 
lever was pressed. 

In the 1950's, B. Е. Skinner (1904- ), a Harvard 
University psychologist, introduced the concept of 
programed learning. He described laboratory experi- 
ments in which he trained animals by immediately re- 
warding them for correct responses. He applied the 
same principle of immediate reward in devising linear 
programs which taught by asking write-in questions 
without any study assignment other than the program 
itself. 

In 1955, industrial psychologist Norman A. Crowder 
(1921- — ) proposed branching programs that combine 
reading material and multiple-choice test questions. 
These programs provide for a variety of backgrounds 
and adjust to the individual student. 

Educators and psychologists have conducted exten- 
sive research to determine the best use of programed 
materials. But interest in programed learning has not 
been limited to schools. Industries have developed pro- 
grams to give workers training in such things as assem- 
bling parts of electronic equipment. Since World 
War II, the armed forces have used programed material 
to train personnel for technical jobs. Јонх A. Bartow 


Audio-Visual Program—Verbal Response. The program 
is presented on film strips or slides with sound оп records or 
magnetic tape. The student answers into the microphone. 


Computer Program—Typewritten Response. These 
electronic devices use programs on computer tapes. The com- 
puter automatically adjusts the program to the student. 
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TEAGARDEN, “JACK,” WELDON J. Scc Jazz (Fam- 
ous Jazz Musicians). 

TEAK is a forest tree of the verbena family. It comes 
from southeastern Asia. Its wood is highly valued for 
shipbuilding and for making furniture. It resembles 
coarse mahogany. Teakwood is strong and durable, and 
resists water. It is easy to work, takes a high polish, and 
contains an oil that helps it resist insects. 

The teak tree sometimes grows to a height of 150 feet. 
It usually grows in groups with other trees. The leaves 
often grow 2 feet long and 14 feet wide. They yield a 
purple dye and are also used for thatch and for wrap- 
ping material. 

Countries which produce teakwood commercially 
include India, Burma, and Thailand. Workers use 
elephants to get the logs out of the jungles. Teakwood 
also is grown on plantations in some of these countries, 

A tree known as African teak, or African oak, is also 
valued for its wood. Builders use this wood for the same 
purposes as the Asiatic teakwood. The tree belongs to 
the spurge family. The African wood is less durable than 
Asiatic teakwood. 

Scientific Classification. True teak belongs to the fam- 
ily Verbenaceae. It is genus Tectona, species grandis. African 
teak belongs to the family Euphorbiaceae. It is genus Old- 
fieldia, species africana. IVAN MURRAY JOHNSTON 

TEAL is a small duck that lives in many parts of the 
world. The most common teals in North America are 
the green-winged, the blue-winged, and the cinnamon teals. 
They are all surface-feeding ducks, and never dip more 
than a few inches beneath the surface for food. They 
live mostly near ponds, streams, and marshes, Unlike 
diving birds, they keep their tail feathers completely out 
of the water when they swim, and can take to the air 
immediately when frightened. Teals usually breed in 
Canada and the northern United States, and migrate 
south in winter, often to Mexico. 

Smallest of the three is thegreen-winged teal, sometimes 
reaching only 13 to 15 inches in length. The male is 
gray with a brown head and a speckled breast. Green 
patches color the wings and the head. The female is 
more plainly colored. The male’s cries include both 
sharp and mellow whistles. 

The &luexeinged teal is 15 or 16 inches long. Except 
for a blue patch on the front of its wing and a white 
spot on its face, the male is dull in color. The cinnamon 
teal is about 16 inches long. The male has dark cinna- 
mon-red plumage. It also has blue patches on its wings. 

Scientific Classification. Teals belong to the family 
Anatidae. They make up the genus Anas. The green- 
winged teal is classified as genus Anas, species carolinensis. 
The blue-winged teal is A. discors. The cinnamon teal is 
А. cyanoptera. Joseru J. HICKEY 

See also BtRD (color picture, Wild Ducks and Wild 
Geese); Duck. 

TEAMSTERS, CHAUFFEURS, WAREHOUSEMEN 
AND HELPERS OF AMERICA, INTERNATIONAL 
BROTHERHOOD OF, is a labor union in the United 
States and Canada. Membership includes teamsters, 
chauffeurs, warehouse employees, and helpers; persons 
who work with horses, harnesses, carriages, and auto- 
motive vehicles (including salespeople); garage and 
Service-station employees; all classes of dairy, brewery, 
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soft drink, and food-processing plant workers and sales 
and distribution employees. In 1957, the union Was 
expelled from the AFL-CIO. 

The union was founded in 1899, and has head. 
quarters at 25 Louisiana Ave. N.W., Washington 1, 
D.C. For membership, see LABOR (table). Jons F. ENGLISH 

TEAPOT DOME is the name given to one of the most 
notorious scandals in the administration of President 
Warren С. Harding. A Senate investigation in 1923, as 
well as subsequent testimony in court trials, revealed 
that Secretary of the Interior Albert Fall had persuaded 
Secretary of the Navy Edwin Denby to transfer govern. 
ment oil reserves at Elk Hills, Calif., and Teapot Dome, 
Wyo., to the Department of the Interior, Fall then 
leased the reserves to private oil producers E. L, 
Doheny and Harry Sinclair. These leases were made 
without competitive bidding. In both cases. Fall re- 
ceived large sums of money for helping to arrange the 
transfers—$100,000 from Doheny for Elk Hills and 
$300,000 from Sinclair for Teapot Dome. ‘Ihe scandal 
forced Fall and Denby to resign from President Hard- 
ing’s Cabinet. Fall was later convicted of ac cepting a 
bribe and sentenced to prison. See also HARDING, 
Warren G. (Government Scandals). Eowis C. Rozwena 

TEAR GAS is used in warfare, and by police in sub- 
duing criminals and mobs. Tear gas affects the eyes, 
nose, and throat, and causes a person to cough violently 
and to cry huge tears, The gas is released from small 
grenades when thrown, or shot from guns. ‘The chief 
chemical in it is benzyl bromide. See Poison Gas, 

TEARS, (verz, are the secretion of the lacrimal glands, 
The tears continually bathe the cornea, the tough outer 
layer of the eyeball. They help to clear it of foreign 
particles, such as dust and hairs, and keep it from drying 
out, which would result in blindness. 

Two lacrimal glands, one over each eye, lie behind 
the eyelid. They pour out their fluid through several 
small ducts in the underside of the lid. Each time the 
eyelid blinks, it sucks a little fluid from the glands. 
When a person feels some emotion such as grief or 
anger very strongly, the muscles around the lacrimal 
glands may tighten up and squeeze out the tear fluid. 
The same thing happens ifa person laughs very heartily. 

After the tears pass across the eyeball, they flow out 
through special ducts, and into the nose. Two lacrimal 
ducts open at the inner corner of each eye. They lead to 
a lacrimal sac and then to the nasal duct. This duct 
runs the length of the nose and finally opens into it. 


Tears wash the outer surface of 
the eyeball in much the same way 
that a window is washed. They 
flow from the glands under the 
upper eyelid, bathing the eye 
and carrying away foreign par- 
ticles as they move toward the 
ducts leading into the nose. Not 
only do tears wash the eye, but 
also they lubricate it and prevent 
infection by bacteria and germs. 


Tears flowing through this opening make the nose run 
when a person cries. 

Mostly a salt solution, lacrimal fluid also contains 
substances that fight bacteria, and proteins that help 
make the eye immune to infection. С. W. BEADLE 

TEASDALE, SARA (1884-1933), an American poet, 
wrote quiet lyrics noted for their simplicity and purity 
of form. Her first volume of poetry appeared in 1907. 
Ten years later, her Love Songs won the Columbia 
University prize for the best book of poetry published 
by an American during 1917. Flame and Shadow (1920) 
is probably the best of her work. She also wrote Rivers 
to the Sea (1915), Dark of the Moon (1926), and Strange 
Victory (1933). Sara Teasdale was born in St. Louis, Mo., 
on Aug. 8, 1884. WILLIAM VAN O CONNOR 

TEASEL, TE zl, is the name of a group of plants that 
have one commercially valuable species. This species is 
the fuller's teasel, clothier’s teasel, or clothier’s brush, which 
comes from southern Europe and is now grown in 
America. It is used to raise the nap on cloth. 

The plant is a thistlelike herb with long, stemless 
leaves, prickly stems, and stiff bracts surrounding the 
flower heads. The parts used are the dry flower heads, 
whose fresh flowers are tubular, and which are colored 
pale lilac or white. The heads are cut in two and at- 
tached to a cylinder which revolves against the cloth. 
The best heads are used for raising the nap on men’s 
garments. The largest are used for raising the nap on 
blankets. Small heads are used for fine woolens and 
broadcloth. No mechanical device has ever been in- 
vented that can replace these heads satisfactorily. 


с Classification. Teasels belong to the family 
They make up the genus Difsacus. Fuller's 
teasel is genus Dipsacus, species fullonum. PAUL С. STANDLEY 

TECHNETIUM, teck NEE shih um (chemical symbol, 
Tc), was the first man-made element. Its atomic number 
is 43. The most stable isotope has an atomic weight of 
99. In 1937, Carlo Perrier and Emilio Segré isolated 
technetium in Italy. They had produced it by using 
à cyclotron to bombard a target of molybdenum with 


J. Horace McFarland 
The Flower Heads of the Teasel are more satisfactory in 
certain textile operations than is any mechanical substitute. 


deuterons. ‘They then dissolved the molybdenum target 
and added many elements as tracers, until they isolated 
technetium. They proved that the bombardment left 
one proton in the molybdenum and formed technetium. 
Scientists first called the element masurium, and thought 
that it occurred in nature. The name was changed to 
technetium, which means artificial. Technetium is now 
obtained as a by-product from atomic fission. Its prop- 
erties resemble those of manganese and rhenium. See 


also ELEMENT, CHEMICAL. GLENN T. SEABORG 


Adapted from Man in Strueture and Function by Fritz Kahn, by permission of and special arrangement with Alfred A. Knopf, Inc. 


Tears flow from glands under the eye- 
lid, over the eye, out through ducts. — 


TEAR GLANDS AND DUCTS 


Glands 


TECHNICAL ASSISTANCE 


TECHNICAL ASSISTANCE is a program to help na- 
tions better their level of living through technical train- 
ing and education. Such technically advanced nations 
as the United States and Russia provide experts to teach 
citizens of underdeveloped nations the latest technical 
methods. These citizens then put the new methods to 
work in their homelands to increase efficiency in such 
fields as agriculture, industry, and engineering. 

United States technical ‘assistance has often been 
referred to as the “Point Four” program (see POINT 
Four Ркоскам). President Harry S. Truman proposed 
technical assistance in what was called “point four" of 
his 1949 inaugural address. 

Congress approved the plan, and set up the Technical 
Cooperation Administration (TCA) in 1950 to carry 
it out. Since 1955, it has been administered by the 
International Cooperation Administration (ICA). 

The United Nations through its specialized agencies 
also offers technical assistance programs that enable 
nations to exchange knowledge and skills. 

See also FOREIGN Атр; Unirep Nations (Technical 
Assistance); COLOMBO PLAN; INTERNATIONAL COOPER- 
ATION ADMINISTRATION. 

TECHNICAL EDUCATION is specialized training in 
any of the engincering professions, See ENGINEERIN 
(Careers); INDUSTRIAL ARTS; VOCATIONAL EDUCATION; 
VOCATIONAL GUIDANCE. 

TECHNICOLOR is a patented process for making col- 
Огей motion pictures. Herbert T, Kalmus, a chemical 
engineer, developed the process about 1917. The process 


originally involved making three separate negatives of 


a scene to get a picture that appears to have the colors 
of a natural object. Technicians separated the colors by 
a method known as color subtraction. Then the nega- 
tives were printed on film. A dye process was used to 
reproduce the colors of nature. The first Technicolor 
full-length all-color film, Toll of the Sea, appeared in 
theaters in 1923, Since then, hundreds of films have 
been made in Technicolor, 

Technicolor cooperated with the Eastman Kodak 
Company to produce a simplified color process in the 
1930's. This process does not require three separate 
negatives. It uses a single reversal-process film that has 
three light-sensitive emulsion layers and a yellow filter 
film below the upper emulsion. This Kodacolor filter 
film process saved time and money in meeting the de- 
mand for full-color films. Amateur movie makers who use 
“home” motion-picture cameras can have their color film 
processed by Technicolor, Harry Muir Kurtzworti 

TECHNOCRACY, tek NAHK ruh sih. During the de- 
pression of the 1930's, a group of engineers, scientists, 
and technologists, or industrial scientists, developed the 
theory that machines had brought about overproduc- 
tion. They believed that new ways must be found to 
organize and control industry, They urged industrial 
planning for the future by engineers and technologists. 
This industrial organization and control was to result 
in government management known as technocracy. 

Technocracy aroused much public interest during the 
depression years. As employment increased, most per- 
sons lost interest in it. 

TECHNOLOGICAL UNEMPLOYMENT. 
PLOYMENT. 
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JOHN F. CUBER 
See UNEM- 


TECHNOLOGY. We live today in an age which de- 
pends on technology. Technology means supplying the 
wants of mankind by means of tools and machinery, 
instead of doing everything by hand. It tells us how to 
make large numbers of things in a short space of time 
by mass production. It tells us how to make much out 
of little. And it tells us how to make many things which 
never could have been made by hand at all. 

Technology is sometimes called applied science, It 
is the link which connects science and invention with 
the stores, which sell what man needs or wants. The 
great factories and industries of modern life represent 
technology. They supply the daily needs and desires of 
millions of human beings, and are the result of using 
scientific principles and man's inventive genius. With- 
out technology, man would not have machines and 
tools to work for him, and life would һе; continual 
struggle for the bare essentials of existence, 


Sources of Power and Energy 


The reason the world did not become highly techno- 


logical before the invention of the steam engine was 
because there were few available sources of power and 
energy. Water wheels, windmills, and animals provided 
only a small source of power. But after the invention 
of the steam engine, almost at once great factories 
sprang up in the cities. This was the beginnine of what 
is called the Industrial Revolution. For hundreds of 


years men had seen the lightning flash. But they did 
not dream of the tremendous force which we call elec- 
tricity. They did not know how it could be harnessed 
to light our homes, turn the wheels of oui factories, 
and do many other things which the steam engine is 
too big or too clumsy to do. Coal and wood were the 
chief sources of energy for the steam engine. After the 
first oil well was drilled in western Pennsylvania in 
1859, engines were soon invented which would burn 
gasoline, natural gas, and even oil (Diesel engines). This 
led to the invention of the automobile and the airplane. 

A gasoline engine runs because of a series ol explo- 


sions of gasoline vapor inside the cylinders, very much 
like the explosions of a string of firecrackers, Firecrackers 


and skyrockets were originally playthings used [or cele- 
brations. But now man has even harnessed the prin- 
ciples of the skyrocket. The Germans used rocket-pro- 
pelled bombs to bombard London with terrible effect 
in World War 11. Today some airplanes can fly without 
gasoline engines, because they use the rocket principle. 
The jet-propelled plane can travel even faster than 
sound. 

Atomic bombs showed the world a new source of 
power and energy. This is what we now call atomic 
power or atomic energy. It is more than a million times 
more powerful than any ordinary explosive or fuel. 


Tools and Machines 


Man is the only creature to invent and use tools and 
machines, and thus make difficult jobs easier. A pair 
of scissors and a lever are examples of simple machines. 
The more parts a machine has, the more complex it 
becomes and the more difficult things it can do. Ma- 
chines for weaving cloth, machines for making bottles, 
and such machines as printing presses, automobiles, 
threshing machines, and teletype machines are extreme- 
ly complex. Modern life depends on such machines. 


TODAY 


OUTPUT © 
PER MAN-HOUR 


One man working for an hour. 
in 1850 had few machines to — 
aid him, and produced little. 


OUTPUT 
PER MAN-HOUR 


One man working for an hour 
today can produce more than 
five times the 1850 level. 


"ТД MACHINES 2 MAN 
à 6% hh 


_ In 1850, machines did only 


Today, man does only 3 per 

- per cent of the work done ii cent of the work done in in- 

industry and on farms. Man: | dustry and on farms. Animals ANIMALS 
power did 15 per cent of the | also do only 3 per cent. But 3% rs 4 
work and animals 79 percent. | machines do 94 per cent. > 


MACHINES 


+ Z Technological improvements show up dramatically in modern 
_ kitchens. Yesterday's kitchen, lef, had a coal stove, an icebox, a 

hand pump, and kerosene lamps. A modern kitchen, right, has 

: appliances the е housewi much work and inconvenience. 


TECHNOLOGY 


They are continually being improved to give more speed 
and more power, and to be more efficient. 


Raw Materials 


After man has built machines, he must have ma- 
terials for the machines to work upon. Here again, tech- 
nology Steps in and gives us entirely new materials, 
fs s improving old ones and finding many new uses 

T both new and old. Chemical engineers and syn- 
thetic chemists have given us beautifully colored plas- 
Ucs, synthetic rubber, new dyes, synthetic drugs, and 
many other things. The new plastics take the place of 
Wood, metals, and porcelain. 

ot only are new materials constantly being sought, 
Ut existing materials also are continually being im- 
Proved. A few years ago kitchen knives were always 
vu Ms but now they can be made of Steel which 
“ыы m stainless because it contains a small 
wer с romium. Such steels at first could not be 
Pags oe knives made of them would not stay 
the c m ater developments made it possible to harden 
t у Steel enough to make even razor blades. Steel 
. “on with which is mixed small amounts of carbon 
and Other substances. By finding just the right things to 
vali n it, such as nickel, molybdenum, and tungsten, 
» PUR types of steel have been developed which are 
ugher and stronger than any ever before made. 


Mass Production 


One of the chief ways by which technology has 


bro A i 1 itv i 
ught lower prices and often higher quality is through 


noe. This great victory 
ction as President, 


mass production and the making of interchangeable 
parts. If a shoemaker makes a single pair of shoes by 
hand to fit somebody, it takes much longer and costs 
much more than a pair made by machinery in a factory 
where thousands of pairs are all made exactly alike. [f 
one man had to make an automobile out of raw ma. 
terials with only hand tools, he would have difficulty in 
finishing it in a lifetime. It would cost so much nobody 
could afford to buy it. Furthermore, if it broke down 
there would be no parts in a near-by garage with which 
to repair it. The automobile is a good example of how 
technological methods of producing large numbers of 
any one thing, all just alike, speed up production, di- 
vide cost, simplify and make more economical the use 
of materials, and give us something of great value we 
could not otherwise afford to have Rocers D, Rux 

Related Articles. See the INVENTION, l.NGINEERING, AND 
TECHNOLOGY section of the READING AND STUDY Gume 
for detailed study outlines listing the articles in Wonrp 
Book which relate to Technology. Scc also the following 


articles: 
Automation Industry Machine 
Factory Instrument, Machine Tool 
Industrial Scientific Manufacturing 
Revolution Invention Mass Production 
TECUMSEH, tee KUM suh (1768?-1813), was an out- 
standing leader of the eastern American Indian tribes 
after the American Revolutionary War. He worked to 
unite all the tribes into a single alliance that would 
defend Indian lands against white invasion. His name 
means “he moves from one spot to another.” 


‘Tecumseh was the son of a Shawnce chief, and was 
born near what is now Oldtown, Ohio. His father and 
two brothers were killed in battles with the American 
colonists. White men were rapidly taking the Indian 
lands, and Tecumseh and his twin brother, Tenskwa- 
tawa, began a crusade to keep Indian lands for the 
Indians. Tenskwatawa, known ‘the Shawnee 
Prophet,” led a religious revival (see 51 ^ \wNEE PROPHET). 
Tecumseh, a strong warrior and giftcd orator, led in 
politics and war. He traveled tirelessly Irom his home in 
Ohio to almost every tribe east of the Rocky Mountains. 
He and his brother did much to lead ihe Indians back 
to the simple ways of their forefathers 

Tecumseh condemned a treaty thai William Henry 
Harrison made with the Indians. His action led to the 
battle of Tippecanoe in November, 1811. See INDIAN 
Wars (Other Ohio Valley Conflicts). 

Tecumseh joined the British armies in the War of 
1812 in the hope that the Americans could be defeated. 
He served with the rank of a brigadier general in com- 
mand of Indian allies. He was killed while leading his 
forces in Canada after Commander Oliver Н. Perrys 
victory at Lake Erie (see War or 1812 [Chief Battles 
of the War]). E. Арлмѕом HOEBEL 

TEDDER, ARTHUR WILLIAM (1890- ), became а 
marshal of the Royal Air Force of Great Britain in 1945: 
He served in the Royal Air Force during World Wars I 
and II, and became deputy supreme commander 10 
General Dwight D. Eisenhower, the supreme Allied 
commander, in World War II. He later became deputy 
supreme commander of the North Atlantic Treaty 
Organization (NATO) forces in Europe. Tedder was 
born in Stirlingshire, Scotland. 

TEDYUSKUNG. See Pennsytvanta (Famous Penn- 
sylvanians). 


TEEN AGE describes a period of child-growth that 
extends from the thirteenth to the nineteenth year. It 
corresponds generally to the period of development 
known as adolescence, which may begin before the age 
of 13 and extend well beyond the age of 19. 

A teen-age person has many new and pleasant experi- 
ences as he explores the world about him. He makes 
many nds, joins clubs, and attends various social 
functions. For most young persons, the teen-age years 
are happy, exciting, and carefree. But the teen ager 
faces serious problems as he makes the transition from 
childhood to adulthood. This article deals chiefly with 
these problems. 

Adolescence actually begins with puberty, a period 
during which the child matures physically, Adolescence 
ends at some indefinite point called maturity, or adult- 
hood. Adults have certain special characteristics that 
adolescents usually lack. These include emotional and 
economic independence; acceptance of responsibility; a 
sense of self-identity or individuality; and a goal, or 
set of values, that adults try to reach. But the chief 
factor of adulthood is physical maturity, which is gener- 
ally completed between the ages of 20 and 23. 

The teen ager is neither an adult nor a child. Yet, 
adults tend to judge adolescents by the standards that 
apply to children on the one hand and to adults on the 
other hand. This double standard confuses the teen ager. 

The teen ager undergoes other great changes that 
tend to confuse him. Physical changes sometimes upset 
him emotionally. Intellectually, he begins to question 
social, moral, and religious ideas that he had previously 
reccived without question from his parents and society. 
He searches for answers. Parents can help him by en- 


couraging his searching. It will only frustrate the child 
if he is ridiculed for seeking answers. 

The teen ager also strives for the independence, 
freedom, and responsibility of an adult. This often 


leads to conflicts between the teen ager and his parents, 
and to conflicts within the teen ager himself. Too often, 
adi snore, ridicule, or misunderstand the teen-ager’s 
drive toward adulthood. 


The Teen Ager in Society 


Teen agers represent a large and important segment 
of the population of the United States. Also, the number 
of teen agers increases almost every year. For example, 
in the late 105078, there were 19,000,000 adolescents 
in the age group between 14 and 21. This represented 
about 11 per cent of the total population. But 10,200,- 
ооо of these were between the ages of 14 and 17. This 
group had increased over 20 per cent during the pre- 
vious 10 years. During the same period, the number in 
the age group from 18 to 21 remained about the same, 
or almost 9,000,000. Of the earlier age group, the 
majority of those between 14 and 16 years old still 
attended school. But statistics show that approximately 
50 per cent of the 16-year-olds leave school before the 
tenth grade. This means that almost 10,000,000 teen 
agers dropped out of school between the early and late 
1950's. Most of them had jobs of some kind. 

A large proportion of those who remain in school at 
these ages eventually go on to college. In the late 195078, 
more than 3,000,000 youngsters attended college. Col- 
leges expect this enrollment to double by 1968. 

Parents and teachers should remember that most 


Maxwell Coplan 
Teen-Age Boys and Girls find an awakening interest in each 
other. They begin to share ideas in their school work, sports, and 
hobbies, and start having “dates” together. Experiences like 
these, along with the guidance of parents and teachers, prepare 
young people for their future roles as adults. 
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TEEN AGE 


(сеп agers survive the conflicts and frustrations of ado- 
lescence, and become mature, responsible adults. Only 
a small proportion of adolescents become delinquent or 
severely maladjusted. 


Problems of Teen Agers 


In trying to get a clear picture of the problems of 
teen agers, the difference between the adolescent prob- 
lem and the problems of adolescence should be kept in 
mind. ‘The larger adolescent problem is always present. 
If all teen agers could step from childhood to adulthood 
within a period of six months or a year, the adolescent 
problem would be relatively small. But it takes a long 
time, particularly in our society, for an adolescent to 
reach adulthood. The teen ager experiences many social 
pressures, demands, and restrictions as he makes his 
transition from childhood to adulthood. Both society 
and parents help create these experiences, which may 
be good or bad. During this time, the adolescent often 
has conflicts with himself, his parents, and society, 

Thus, the adolescent problem is common to teen 
agers generally. The particular problems of adolescence 
vary from one teen ager to another. Parents should 
remember that growing up poses many problems of 
adolescence—social, physical, emotional, and religious. 
It is important to realize that all these problems occur 
together as a part of adolescence, and interact on one 
another. Very often, a child’s emotional behavior may 
be caused by something related to his physical develop- 
ment. This in turn may seriously affect his academic 
progress. His social problems may also be caused by a 
series of difficult personal relationships. But the teen 
ager can best be understood as a total person, regardless 
of the specific problem that affects him. Whether at 
home, church, or school, he always acts within a social 
setting that has a great influence on his behavior and 
his problems, 

Economic Adjustment. Most states require teen agers 
to remain in school until they are 16 years old. The 
fact that half of the 16-year-olds leave school to find 
jobs poses special problems. Unless these persons receive 
additional training, most of them will remain unskilled. 


Society already has an excess of unskilled workers. Also, 
if a person needlessly cuts short his academic and 
intellectual development, he lessens, rather than in- 
creases, the possibility of assuming greater responsibility 
and independence. 

Too often the teen ager believes that, to be truly 
independent, he needs to be free from dependence on 
his parents for money. He turns to the world of work, 
and sometimes to the world of crime, to gain this 
independence. 

A teen ager’s decision to leave school has many 
causes, some of them unknown. But the fact that a large 


number of teen agers leave school certainly shows a lack 
of parental guidance during early adolescenci During 
that period, the youngster should becom career- 
minded. He should begin to consider how he is to be- 
come an economically independent adult. In high 


school, he should decide on a trade or on iı college 
education. 

The type of decision he makes depends on his voca- 
tional ideals. Often, a child's vocational experience is 
too limited for him to make a decision of апу kind. 
Even an experienced adult finds such decisions difficult 
to make. The teen ager usually needs a great deal of 
help. Today, many high schools provide professional 
vocational guidance. Parents can help by encouraging 
the teen ager to take advantage of these facilities, See 
VOCATIONAL GUIDANCE. 


Physical Growth. Physical growth has an important 
effect on teen-age development. It affects all the body 
to some extent. This growth converts the boy into a 
man, and the girl into a woman. Changes in glands 
causc hair to grow on various parts of the body. Boys 
develop the muscles and bodily structure of adult males. 


Their voices also change. Girls also undergo marked 
physical changes. Their often boylike figures become 
rounded, and take on the characteristic female form. 
Growth usually brings a great change in appetite. 
Parents sometimes wonder how a child can eat so much. 
In addition, the teen ager seems deliberately to be tired 
out one minute, and full of energy the next. Hc may 
be able to work or play all day, and still have con- 
siderable energy. On the other hand, he may have 
periods when he appears all worn out, and may want to 


H. Armstrong Roberts 


Teen-Age Social Life re- 
volves around activities in the 
home, school, and community. 
Recreation rooms in teen agers' 
homes provide a popular place 
for informal parties. 


Standard Oil Co. 


Teen-Age Boys spend hours exploring the mechanical wonders 
of an engine and in keeping an old model car in running condition. 


sleep excessively. Parents should understand that these 
shifts in cnergy are quite natural in teen agers. 

For the adolescent, his body becomes important, be- 
cause it is a visible sign that, in at least one respect, he 
is an adult. The teen ager uses this physical develop- 
ment to form his idea of himself, The teen ager’s con- 
duct is always determined in part by how he sees him- 
self, whether as physically mature or immature, attrac- 
tive or unattractive, or as a large adult or a small child. 

Many problems of the teen ager come from his belief 
that others see him as he sees himself. For example, 
some bodily features develop faster than others. The 
body may be fully developed, but the face may be that 
of a much younger person. This imbalance sometimes 
leads the teen ager into facial distortions in an attempt 
to make his face appear more adult. Sometimes it shows 
itself in clumsiness and lack of coordination that destroy 
the adult image the teen ager would like to have. Often 
skin blemishes make him feel socially unacceptable. The 
teen ager is highly conscious of these physical limita- 
tions. Iis exaggeration of these limitations causes him 
much anguish. The parent can help the teen ager over- 
come-imuch ofthis discomfort by understanding that 
some parts of the body develop before others. He can 
also help by letting the child know that he understands 
these physical limitations. See GROWTH. 

Social Adjustment. The teen agers interests and 
needs change as a result of physical growth. These 
changes have a considerable: influence on his social 
development, and often cause much anxiety and con- 
flict. In preadolescence, the child usually has no strong 
preference for the opposite sex. But the teen ager begins 
to take a strong interest. He develops attitudes and 
activities that eventually lead to dating, going steady, 
engagement, and marriage. The very strangeness of 
these new ideas and activities often causes embarrass- 
ment, anxiety, or guilt that may lead to conflicts over 
moral values. It often leads to conflicts with the parents. 

At the same time, other difficulties may arise at home. 
The teen ager feels a growing need for independence, 
self-identity, love, and a sense of belonging. Tf the home 
does not fulfill these needs, the teen ager often forms or 


TEEN AGE 


joins a social group of his own. This group develops its 
own code of behavior which may lead to delinquency. 
Delinquency is essentially the teen agers rebellion 
against a society that has failed him, that he does not 
believe in, or that has hurt him in some way. 

Parents should realize that it is desirable for a teen 
ager to become more independent from the family. 
Teen agers should have an opportunity to develop 
social contacts outside the home. Attempts to control 
too closely the teen ager's choice of friends and social 
activities may develop rebellious attitudes in young 
persons. Teen agers still love their parents, but they 
need companionship with persons their own age. 

Other Problems. Teen agers must be prepared to 
meet many more problems than those already discussed. 
They must develop moral and ethical standards, and 
learn how to apply them. They must learn how to study 
and how to succeed scholastically, especially if they 
plan on going to college. They must also learn how 
to use leisure time constructively. They must develop 
wholesome attitudes toward other persons. They must 
think seriously about their future roles as husbands or 
wives, as citizens, and as community leaders. Adoles- 
cence is the proving ground for these future responsi- 
bilities, and thus becomes one of the most important 
periods in a person’s life. The adolescent needs the help 
of parents, school, and community. 


How Adults Can Help Teen Agers 


Parents are the greatest single influence in the life 
of an adolescent. Whether the teen ager successfully 
makes the transition from childhood to adulthood de- 
pends mostly on them. Parents must constantly strive 
to understand their growing youngsters. Parents them- 
selves must make certain adjustments so that the teen 
ager can fulfill his need for independence and social 
development. They must provide a secure and happy 
home where the teen ager can find acceptance of him- 
self and his friends. 

The School supplements the home in many important 
ways. Each day, the teen ager spends many hours in 
school, and acquires the knowledge, interests, and atti- 
tudes that are necessary for adult living. The school 
also provides many opportunities for developing: physi- 
cal skills, and personal and social relationships. 

Other Aids to Teen Agers. The church can promote 
the teen ager’s moral and religious development, as well 
as satisfy many of his social needs. The community can 
help the teen ager develop socially by providing rec- 
reational facilities and social activities. The parents, 
the church, and the community should work together 
to help the teen ager successfully pass through this diffi- 
cult transitional period. ALEXANDER А. SCHNEIDERS 

Related Articles in WoRLD Book include: 


Boys Town Junior High School 
Character Education Juvenile Delinquency 
Child Mental Health 
Community Personality 

Family Physical Education 

Gang Recreation 

George Junior Republic Student Government 
Growth Universities and Colleges 
Guidance Vocational Guidance 


High School 


67 


TEETH 


TEETH are hard, bone- 
like structures in the upper 
and lower jaws. Man, 
nearly all higher animals, 
fishes, and even some in- 
sects have teeth. Man uses 
his teeth for chewing food, 
and also in forming some 
sounds of speech. Animals 
use their teeth to chew, to 
seize food, and to fight. 

Teeth grow in different 
Sizes and shapes to serve 
Special uses. Man uses his 
front teeth for biting and 
his back teeth for chewing. 
The teeth in the upper jaw 
work with those in the 
lower jaw to cut, tear, and 
grind food. Chewing food 
is the first step in digestion 
(see DIGESTION). 

Many words cannot be 
pronounced correctly 
without teeth. When chil- 
dren lose their first teeth, 
they often may lisp until 
their second teeth come in 
(see Lispina). 

Teeth can help or hurt a 
person’s appearance, The 
teeth help support the facial muscles and hold the nat- 
ural shape of the face. If a person loses his teeth and 
does not replace them with false teeth, his face muscles 
sag, and deep lines appear around his mouth, 


Kinds of Teeth 


Every person grows two sets of teeth. The first set 
appears when a baby is from about 6 to 24 months 
old. These are called the primary, baby, deciduous, or 
milk teeth. The second set, or permanent teeth, comes in 
from about the age of 6 to the early 20's. 

Primary Teeth. The 20 primary teeth begin to de- 
velop about six months before birth. A baby seems to 
have no teeth when he is born. But hidden in his gums 
are the seeds or buds of all his primary teeth, as well 
as those of four permanent molars. As the infant grows, 
the teeth begin to form around the buds. Deposits of 
calcium from food, particularly milk, gradually build 
and harden to form the body and coverings of the 
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Incisors are the cutting or 
shearing teeth. They work like 
a knife or scissors to bite off 
large pieces of food. 
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THE PARTS OF A TOOTH 


Each tooth has two ports. The crown 
grows above the gums. The roof grows 
in a socket in the jawbone. They meet 
at the neck of the tooth. Four different 
kinds of tissue make up the tooth itself, 
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. ® .Enamel, the hardest material in 
КА the human body, covers the crown, 
Dentin is on ivorylike substance 

that lies beneath the enamel and 

extends down into the root. It 


makes up the body of the tooth, 


Dental Pulp fills the central por» 
tions of a tooth. It contains tissues, 
nerves, and blood vessels, 


Cementum, a bonelike protec. 
tive material, covers the root, 


Periodontal Membrane covers 
the cementum and the socket, It cush- 
ions the tooth and holds it in place. 


fit firmly into the alveolus, 


American Dental Association 


teeth. The deposits develop in layers or rings. much 
like the layers that form the rings of a tree trunk, 
The first primary teeth to erupt, or push through 


the gums, are the incisors. These are the cutting, bit- 
ing, or shearing teeth. They grow in the front-center 
of the jaws. Then, in order, come the first molars, the 
canines, and the second molars. The pushing through 
of primary teeth, called teething, usually causes an in- 
fant great discomfort. When all the primary teeth grow 
in, children should start to visit a dentist regularly for 
examinations, preventive measures, or treatment. 

As a natural part of growth, the roots of the pri- 
mary teeth dissolve. When the permanent tooth is 
ready to erupt, the primary tooth falls out. 

Permanent Teeth. There are 32 permanent teeth. 
The first to appear are the first, or 6-year, molars. 
Then come the incisors, the canines, the bicuspids, 
and the second and third molars, 

Incisors are the eight front teeth, four in the upper 


Canines are strong, pointed 
teeth. They work much like 
the sharp tines of a fork to 
tear food into small pieces. 
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Every person grows two sets of teeth. The primary set 
of early childhood is replaced by a permanent set that 


begins to appear when the child is about 6 years old. 
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Upper Teeth 


Upper Teeth 


Central incisors..... 
Lateral incisors. 
Canines..... Е 
First Ыісџѕріаѕ.. . 
Second bicuspids . 
First molars...... 
Second molars. 


Lower Teeth 


Central incisors... . 
Lateral incisors. 
Canines.....+. 
First bicuspids. . 


jaw and four in the lower. When you close your jaws 
tightly or when you chew, the upper incisors should 
slightly overlap the lower ones. This allows the rear 
teeth to come in close contact. When you bite into an 
apple, your lower jaw moves forward slightly to put 
your lower incisors directly beneath your upper ones. 
Then you can easily bite off a piece of apple. Dentists 
call this proper meeting of the upper and lower teeth 
bite. Incorrect bite is called malocclusion. 

Canines, or cuspids, are next to the incisors. They are 
sometimes called eyeteeth or dogteeth. One of these four 
teeth grows at the right, and one at the left, of the 
four incisors of the upper jaw. One canine also grows 
at the right, and one at the left, of the lower incisors. 
These strong teeth have a long, heavy root and a cusp, 
or pointed chewing surface. The canines tear large 
pieces of food into smaller ones. 

Bicuspids, or premolars, grow next to the canines. 
There are eight of these teeth, two next to each of the 
canines. Each premolar has two cusps and may have 
one or two roots. The premolars crush food into even 
smaller pieces. 

Molars are the 12 teeth farthest back in the mouth. 
‘Three of them grow on each side of the upper and 
lower jaws. The third molars are sometimes called 
wisdom teeth, because they usually appear during late 


Bicuspids work much like nut- 
crackers. With their pointed 
chewing surfaces, they crush 
food to a coarse, grainy mass. 


WHEN TEETH APPEAR 


Primary 
Teeth 


Third molars. .......... 


Second bicuspids....... 
First molars.......10-12 
Second molars. 16-20 
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adolescence or early adulthood. Molars may have two 
or three roots and several cusps. They provide a strong, 
broad surface for grinding food into tiny bits. 


Care of the Teeth 


Daily Care. Daily brushing helps keep the teeth 
clean. It also stimulates the gums and keeps them firm. 
People should brush their teeth immediately after 
eating, to remove food particles. If a person cannot 
brush his teeth after eating, he should rinse his mouth 
thoroughly with water. Cavities are holes caused by 
decay in teeth. They usually form on the chewing sur- 
faces of the back teeth and on the surfaces of teeth 
where they touch one another. Teeth tend to decay on 
touching surfaces because it is difficult to clean be- 
tween teeth with a toothbrush. Thin, strong thread 
called dental floss is used to clean between the teeth. 

It is important to choose the proper toothbrush. 
Every person should use a brush that suits his indi- 
vidual needs. The head of the brush must be small 
enough to reach all surfaces of the teeth. When a per- 
son has finished brushing his teeth, he should clean the 
toothbrush thoroughly. 

Most persons use a dentifrice (tooth paste or tooth 
powder) as an aid in cleaning their teeth (see Тоотн 
Pasre). Salt or baking soda makes an inexpensive 


Molars shred and grind food 
to a thin, fine pulp. Their job is 
like that of a millstone that 
grinds coarse grain into flour. 


dentifrice. Either may be used alone. Or they may be 
mixed, 1 part salt with 3 parts baking soda. 

A mouth wash may be used after brushing the teeth. 
Most commercial mouth washes leave a pleasing taste 
in the mouth. But plain water also makes an effective 
mouth rinse. 

Visiting the Dentist. Everyone should have a dentist 
examine his teeth at least twice a year. Even if a person 
takes good care of his teeth every day, some decay may 
occur. The dentist examines teeth for defects and dis- 
case. He may give them a thorough cleaning to remove 
stains or deposits that collect in spite of daily brushing. 
He looks for and corrects any irregularities in growth. 
Often the dentist can quickly and painlessly correct 
small defects that might later cause pain or even the 
loss of teeth. 

Dentists use drills to remove decayed portions of 
teeth. They use an casily molded substance, such as 
silver, gold, or amalgam, to fill the holes. Sometimes 
one tooth, or several teeth, may be so damaged that 
they must be extracted, or pulled out. Dentists can re- 
place these teeth with false teeth. For details about how 
dentists repair and replace teeth, see DENTISTRY. 

Teeth and Food. Most scientists believe that well- 
balanced meals help people develop and maintain 
Sound, healthy teeth. Teeth are composed largely of 
calcium and phosphorus. Certain foods, such as milk 
and green leafy vegetables, are particularly rich in 
these elements. A balanced diet will supply adequate 
amounts of these as well as other essential elements to 
help children's teeth grow and develop properly. 
After teeth have stopped growing, proper nutrition is 
necessary to prevent diseases of the gums and tissues 
around the teeth. 


How Teeth Decay 


Dental caries, or tooth decay, 
disease of man. It destroys the structure of teeth, 
causing cavities. Almost everyone suffers from dental 
caries sometime during his lifetime. In the United 
States, for example, about half of all 3-year-old chil- 
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is the most common 


RULES FOR 
BRUSHING TEETH 


Brushing your teeth properly and 
regularly helps to keep teeth and 
gums healthy. A child, left, uses а 
model to learn how to brush her 
teeth. The pictures, right, show 
how to brush your teeth. Hold the 
brush with the bristles Pointing 
toward the gums. Move the brush 
so if sweeps over the gums and 
teeth toward the biting surfaces, 
Brush the teeth of each jaw sep- 
arately—the upper teeth down- 
ward, the lower teeth upward. Use 
а scrubbing motion to clean the 
chewing surfaces. Brush the inner 
as well as the outer surfaces. Brush 
each area at least 10 times, 


John Hamilton, Globe Photos 


dren have at least one decayed tooth, and over 96 of 
every 100 high-school students have decayed teeth. 
How Cavities Form. Scientists do not know all the 
reasons why teeth decay. Decay starts on the outside 
of a tooth, making a cavity in the enamel. Bacteria 
that live on the exposed surfaces of the teeth cause food 
particles to ferment. Fermentation forms an acid that 


destroys tooth enamel. After tooth enamel has been 
damaged, decay attacks the dentin. Unless the cavity 
is filled promptly, the decay progresses. The tooth 
usually begins to ache when the cavity approaches the 
pulp with its nerves. If the pulp is exposed, it may 


become infected. Then an abscess, or a sac filled with 
pus, may form at the root-end of the tooth. The blood- 
Stream may carry infection from the abscess 10 other 
parts of the body. 

Fluoridation is the process of adding fluorides to 
drinking water to prevent tooth decay. In some areas 
where fluorides have not been added to drinking 
water, dentists may “paint” children’s teeth with a 
fluoride solution. See FLUORIDATION. 


Defects and Diseases of Teeth 


Several defects and diseases affect the teeth and 
gums. These include malocclusion, gingivitis, and Vin- 
cent’s infection. Dentists use the term periodontal 
diseases for diseases of the supporting structures of the 
teeth, such as the gums. 

Malocclusion is an irregularity of the teeth and a 
failure of the upper and lower jaws to meet properly 
when closed. One form of this condition is sometimes 
called “buck teeth.” Heredity is an important factor 
in many cases of malocclusion. Malocclusion may occur 
if a person loses his primary teeth too early or if they 
remain too long. Either of these conditions does not 
allow proper space for the permanent teeth to enter. 
Thumb-sucking also may cause tooth or jaw deformity. 

Malocclusion may contribute to caries and to 
periodontal diseases, because irregular teeth are hard 
to keep clean. A dentist called an orthodontist can use 
devices, commonly called “braces,” to move irregular 


teeth gently and gradually into their correct positions 
(see ORTHODONTICS). 

Gingivitis is an inflammation of the gingivae, or 
gums. Conditions that may cause gingivitis include the 
following: (1) the collection of tartar, or hard crusts, 
on the teeth; (2) packing of food between the teeth; (3) 
poor toothbrushing; (4) injury to the teeth; (5) maloc- 
clusion; and (6) diseases that affect the body as a whole. 
If gingivitis is not checked, it may involve the tissues 
supporting the teeth, beginning with the periodontal 
membrane, and finally attacking the bone of the jaw. 
The teeth may become loose in their sockets or even 
fall out completely. This condition is called pyorrhea 
(see PYORRHEA). 

Trench Mouth, or Vincent’s Infection, is an infec- 
tious disease that attacks the gums, mouth, and throat. 
This painful disease makes the tissues inflamed and 
sore. Scientists do not know its exact cause. A person 
with pain, swelling, and bleeding in the mouth should 
consult а dentist promptly for examination and treat- 
ment. See TRENCH MOUTH. 

Dental Erosion is a condition in which the hard por- 
tions of a tooth disappear. Dental erosion begins near 
the gum line on the tooth surface next to the lip or 
cheek. 1: progresses inward, removing the hard por- 


Decay of Touching Surfaces, 
above, may occur because it is dif- 
ficult to clean between the teeth. 


Decay of Chewing Surfaces, 
right, may develop when food par- 
ticles wedge in surface crevices. 


DISEASES AND DEFECTS OF TEETH 


American Dental Association 


American Dental Association 


tions of the tooth but leaving a smooth, polished sur- 
face. In this respect it differs from decay, which leaves 
a soft, rough surface. Dental erosion may leave the 
teeth sensitive to cold, heat, and touch. Persons with 
this condition should not brush their teeth vigorously. 
Scientists do not know what causes dental erosion. 


How Man’s Teeth Developed 


Scientists who study prehistoric man often become 
specialists in tooth and jaw structure. Because teeth are 
the hardest substance in the body, they frequently sur- 
vive under conditions that destroy all other body parts. 
For example, all that remains of the Heidelberg man, 
who lived about 400,000 years ago, is the lower jaw 
and teeth (see HEIDELBERG MAN). 

Among the largest human teeth that scientists have 
found are those of the Java man, who lived about 
500,000 years ago (see ЈАУА Man). The Cro-Magnon 
man, who lived about 10,000 to 27,000 years ago, had 
shorter, smaller teeth, similar to those of modern 
man (sec Cro-MaGnon MAN). 

Large teeth and jaws were important to primitive 
man as weapons and as tools. Scientists believe that 
as man developed other tools and began to grow his 
own food, his teeth became less important and did not 


Impacted Teeth may grow side- 
ways and not appear above the 
gum, as in the X-ray picture, above. 


Periodontal Diseases may de- 
stroy the gums as well as other sup- 
porting tissues of the teeth, left. 


ANIMAL 
TEETH 


Teeth of animals are specialized tools. Each kind of animal has 
teeth suited to its own needs, An elephant's tusks are the largest 
teeth of any land animal. It uses them to fight and to dig food. 


A Snake's Fangs fold back 
when its mouth closes. Venom 
spurts through grooves in the 


fangs when a snake p 


A Garfish has many rows of 
teeth. If one tooth is lost, 
another moves into its place. 


, 


A Beaver's Teeth grow 
continuously to replace areas 
that wear down through con- 
stant use, 


New York Zoological Society; Hugh S, Davis; American Museum of 
Natural History; Chicago Natural History Museum; J. M. Greany 


need to grow so large. See PREHISTORIC MAN (Early 
Forms of Man). 


Animal Teeth 


Most animals have highly specialized teeth that allow 
them to do certain kinds of jobs or to eat certain kinds 
of food. Beavers use their large, strong teeth to gnaw 
through tree trunks. Lions and tigers, which eat only 
meat, have long, pointed teeth to tear their prey apart. 
Horses and cows eat only plants. They have short, flat 
teeth that grind leafy foods. Many animals use their 
teeth as weapons and to hold captured prey. Birds, 
turtles, certain anteaters, and adult whalebone whales 
do not have teeth. 

Many insects have large, hard jaws that they use for 
chewing by moving them sideways. But some, such as 
dragonflies, have sharp teeth for biting and chewing 
(see DRAGONFLY). 

The teeth of most fish are finely pointed. Fish use 
them for grasping food, not for chewing. But some fish 
have rounded teeth with which they can crush and 
grind food. See Ен (Mouth and Teeth). 

Mammals have fewer teeth than do fish. Most mam- 
mals have two sets of teeth, a primary set which is re- 
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placed by a permanent set in adulthood. In some, the 
permanent set continues to grow throughout the апі. 
mal’s life. For example, beavers would soon wear 
down their teeth by gnawing tree trunks. But the teeth 
continue to grow as long as the animal lives, An 
elephant’s tusks, which really are long, curved teeth, 
also grow as long as it lives, 

Animal teeth are subject to many of the same dis- 
eases as are those of man. When decay, abscesses, and 
defective teeth occur in animal pets and livestock, 
veterinarians treat or remove the teeth. nor с. Кєз, 
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Questions 

In what way is a tooth like a tree trunk? 

How many sets of teeth does every person has 
his lifetime? 

What is the hardest material in the human body? 

What are the four kinds of teeth? 

What are the first teeth to erupt? When do they 
appear? 

What are the parts of a tooth? What holds a 
place? 

What is the most common disease of man? 

How often should you visit your dentist? 

Teeth are composed largely of what two elements? 

What four kinds of animals do not have teeth? 
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TEFLON is the Du Pont Company’s trademark for a 
useful kind of plastic called a tetrafluoroethylene resin. 
Teflon has great toughness and resistance to heat and 
to almost all chemicals except molten alkali metals. 
The chemical industry uses it in corrosion-resistant gas- 
kets, valve packings, and other applications. Teflon 
often is used as an electrical insulator. 

TEGUCIGALPA, tuh coo suh GAL puh (pop. 72,385), 
is the capital and largest city of Honduras. The city's 
Indian name means “Silver Hill.” It lies on a fertile 
plain along the banks of the Choluteca River, and is 
about 78 miles from the Gulf of Fonseca, an arm of the 
Pacific. For location, see Honpuras (color map). A 
circle of mountains surrounds the city. Tegucigalpa is 
the center of a well-populated and rich farming and 
mining area. Important buildings include the cathe- 
dral and the National University. ROLLIN S. ATWOOD 

TEHRAN, teh HRAHN (pop. 618,976), is the capital 
and largest city of Iran (Persia). It is built at the foot 
of the Elburz Mountains, 3,810 feet above sea level. 
Founded in the 1100's, the city became the Persian 
capital in 1788. For location, see IRAN (color map). 

Tehran was once a typical Oriental city, with nar- 


row, winding strects and low, flat-roofed houses. Riza 
Shah, who became ruler of Iran in 1925, and his son, 
Mohammed Riza Pahlevi, did much to modernize 
Tehran. 

Today, the city has a carefully planned system of 
wide streets, and many fine new government build- 
ings which are modeled on ancient Persian styles of 
architecture. It is the home of Tehran University and of 
many technical and church schools. Railroads connect 
Tehran with other important Iranian cities. Tehran 
has buses, electric lights, newspapers, an airport, and 
motion-picture theaters, The government has built 
many new factories which produce cigarettes, glass, 
beer, cement, soap, metal products, and munitions. The 
city is also a center for ancient handicrafts such as rug- 
making and metalworking. RICHARD N. FRYE 

TEHRAN CONFERENCE. Late in 1943, the leaders of 
three countries met in Tehran, Iran. They were Presi- 
dent Franklin D. Roosevelt of the United States, Prime 
Minister Winston Churchill of Great Britain, and 
Premier Joseph Stalin of Russia. It marked the first 
meeting of these three heads of state. Their meeting 
lasted from November 26 to December 2. 

At this conference, the three Allied nations bound 
themselves together to crush the military might of 
Germany. The Declaration of Tehran stated, in part, 
that the three Allied nations “shall work together in the 
war and in the peace.” It also stated the desire to build 
“а world of democratic nations.” But even before the 
end of World War II, Soviet leaders began betraying 
the Tehran agreements. By 1945, Russia began setting 
up dictatorships in Europe and Asia. Payson $. Wit, Jr. 

TEHUANTEPEC, tay WAHN tuh peck, ISTHMUS OF, 
forms the narrowest part of Mexico. It lies between the 
Gulf of Campeche and the Gulf of Tehuantepec, and 
includes parts of the states of Veracruz and Oaxaca. 
For location, see Mexico (color map). The isthmus 
measures 130 miles wide at its narrowest point. Most of 
the land is tropical lowland. Foothills of the Sierra 
Madre mountains rise in the south. Large sulfur and 
petroleum deposits were developed in the area during 
the 1950’s. A highway crosses the isthmus, and a rail- 
way links Puerto México on the Gulf of Campeche 
with Salina Cruz on the Pacific Ocean. Jonn A. Crow 


Two Women of Tehran trudge past brick factories outside 


the city. Each wears a chador, which serves as coat, hat, and veil. 
Morath, Magnum 


TELAUTOGRAPH 


TEJU, teh YOO, is the common name given to any one 
of four closely related South American lizards. Tejus are 
large, strong, and able to run swiftly. The largest kind of 
teju is bluish black above, with crosswise yellow stripes, 
and reddish yellow below. 

Adult tejus may grow to 3 feet long. The large ones 
will bite, but are not poisonous. They hatch their young 
from eggs. The tejus live in burrows, or holes in the 
ground. ‘They eat many kinds of small animals. 

Scientific Classification. The tejus belong to the family 
Teiidae. They are classified as genus Tupinambis, species 
nigropunctatus. 

TEL AVIV (pop. with Jaffa, 363,500) is the largest 
city of Israel, and the most modern in the Middle East. 
Tt stands on the shores of the Mediterranean Sea. For 
location, see ISRAEL (color map). 

Tel Aviv has more industries than any other Israeli 
city. Products include chemicals, food and tobacco 
products, handicraft articles, machine tools, and tex- 
tiles. Many foreign embassies and legations have offices 
in Tel Aviv. 

Tel Aviv was founded in 1909 as a division of the 
nearby city of Jaffa. It served as the temporary capital 
of Israel in 1948 and 1949. ALEXANDER MELAMID 

TELA, TAY lah (pop. 12,614), is a Caribbean seaport 
in Honduras. Bananas and other tropical fruits of 
Honduras are exported from here. For location, see 
Honpuras (color map). 

TELAUTOGRAPH, tel AW toh grahf, is an electrical 
device for sending handwriting and drawings over a 
wire as they are being made or traced at the transmitting 
end. A telautograph consists of a pencil or stylus con- 
nected to two electrical devices called potentiometers 
(resistors), set at right angles to each other. Levers from 
the pencil act upon the potentiometers, converting 
every motion of the pencil into a proportionate electrical 
impulse. A similar set of potentiometers at the receiving 
end reconverts these impulses into mechanical motion 
by controlling currents passing through two powerful 
electromagnets. The receiving stylus writes in step with 
the action of the sending pencil. Elisha Gray invented 
the telautograph (see Gray, ELISHA). Ravwowp Е. Yares 
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The Israel Discount Bank Building in Tel Aviv stands at the 


head of Mugrabi Square, a major downtown business center. 
Russel Wright 


TELEGRAPH. The telegraph was the first invention 
which greatly increased the speed of man’s communica- 
tion. Until the invention of the telegraph, messengers 
were the chief means by which men could communicate 
with each other at a distance. Other methods had been 
tried, but were not suited to widespread use. Some of 
the primitive tribes sent messages from hill to hill by 
means of fires. In France, during the days of Napoleon, 
a system of semaphores was set up. The semaphores 
were stationed on hilltops in sight of each other. By 
moving the arms on the semaphores, a message could be 
sent. This method was faster than a man riding a horse, 
but it was still too slow. See SEMAPHORE. 

The telegraph changed all man’s ideas about com- 
munication. Messages sent by telegraph traveled with 
the speed of electricity through wires, or about 186,000 
miles per second. Important news reports and business 
messages could be sent across mountains and deserts, 
and cven under the bed of the ocean. 

More than 6,500,000 miles of wire are used in tele- 
graph lines and in cables. More than 2,000,000 miles of 
such wire are found in the United States. Canada has 
about 305,000 miles of telegraph wires. About a billion 
dollars is invested in the telegraph systems of the world. 
And not only words, but also photographs, money 
orders, facsimile messages, maps, and time signals are 
sent by telegraph. 

Stock brokers depend upon the news of the latest 
prices for stock carried to a telegraph printer, or “ticker” 
Without the aid of the telegraph, great news-gathering 
agencies would not have been able to function. Every 
daily newspaper used to have a telegraph editor to sort 
the news items that are brought by wire. The growth of 
radio, however, has somewhat affected the develop- 
ment of telegraphy. The markets, the railroads, and the 
newsservices once required many more telegraphers than 
they do at the present time. 


Sound Telegraphy 


The principle of sound telegraphy is like that of the 
electric doorbell. A simple telegraph circuit includes a 
sending key and a receiving sounder, and is operated by 
a battery. The sending key corresponds to a switch, or to 
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H. Armstrong Roberts; Western Union Telegraph Co. 


Modern Telegraphic Equipment makes it possible to deliver 
messages within a few hours. A coded tape from the multiplex 
printer, above, operates the keys of a typewriter in another city, 


the button on a doorbell. The receiving sounder operates 
much like the electric doorbell itself, The elecirical cir- 
cuit of a simple telegraph set goes from the kcy to the 
ground and from the receiving sounder to the ground. 
The battery is connected between the sending key and 
the sounder. 


The only function of the sending key is to close the 
electric circuit to operate the receiving sounder. The 
sounder itself is based upon the electromagnet. The 
electromagnet consists of a soft iron core wound with 
insulated copper wire. When an electric curren: i passed 
through the wire, a magnetic field is produced around 
the core. When the current stops, the magnetic field also 
stops. In the receiving sounder of the telegraph, a bar is 


pivoted above the electromagnet. When the sending 
key closes the circuit, the iron bar is attracted to the 
electromagnet. This bar makes a sharp clicking sound 
as it strikes what is known as the anvil on the tek graph 
sounder. When the telegraph key is lifted, the iron bar 
on the receiving sounder is pulled upward from the 
magnet by a spring. Thus is the telegraph code “keyed 
and sounded.” 


Modern Telegraphy 


The telegraph key and sounder are no longer used for 
most telegraph messages. Instead, instruments called 
teleprinters or teletypes are used. 

In the teletype or teleprinter system, two special, 
electrically controlled typewriters which may be many 
miles apart are connected by an electrical circuit. When 
a key is struck on one of the typewriters, an electrical 
connection automatically causes the corresponding key 
to be struck on the distant machine. The message then 
comes in typewritten form on a printed tape. Everyone 
who has ever received a telegram has received such a 
message pasted on the yellow telegram paper. As many 
as sixty words a minute can be sent great distances on 
such a machine. See TELETYPEWRITER. 

Another device, called the multiplex printer, does not 
operate directly, as the teletype or teleprinter. This de- 


vice is operated by a keyboard. The operator presses the 
keys to punch holes in a strip of paper. The holes are 
positioned, and each position represents a letter of the 
alphabet. This strip of paper is then fitted into an auto- 
matic sending machine which transmits the message. 

Many other automatic devices have been used to in- 
crease the efficiency of the telegraph. Telegraph com- 
panies in cities use pneumatic tubes which carry the 
messages directly from the central receiving station to 
the various substations throughout the city from which 
they are distributed. 

The Relay. The power for the telegraph was originally 
provided by batteries. Storage batteries may still be 
used in short distance work. But the current from one 
battery or even from a strong dynamo is not strong 
enough to overcome the resistance of the long and small 


copper wire. A single telegraph line in fair weather can 
carry a age for about 450 miles. In rainy weather 
the elecirical leakage of the wire increases so that the 
message can be transmitted only to a distance of 150 


to 250 miles 

Some device had to be used to respond to the very 
weak electric telegraph signal. The relay, which is very 
sensitive to very weak electric currents, is very much like 
the sounder of the telegraph set. It contains an electro- 
magnet which, when electric current passes through the 
coil, pulls down a contact to close or complete the 
electric circuit, which may be only a few feet or hun- 
dreds of miles long. The relay works automatically. It is 
called a repeater. More than one relay can be used on a 
telegraph line running between two points. At the end 
of the second line, there may be a third relay which 
closes а third circuit, if it is needed. The use of such re- 
lays slightly delays messages. 


Many Messages over One Wire. One of the first great 
probleins of the telegraph lay in the fact that only one 
message at a time could be sent over a single wire. 
Many inventors tried to discover ways of sending more 
than one message over the wire at the same time. The 
first system used was the duplex system. This in- 
volved splitting an electric current after it left the tele- 
graph key and sending it around the electromagnet of 


By Simply Pressing a Button the operator relays, or sends on, a message from a 
distant cily to its destination on another one. Such automatic relays greatly speed up 


transmission of communications. 


TELEGRAPH 


the sounder in two different directions. In this way, one 
telegraph key would operate the telegraph sounder at 
a distant station. But because the current around its own 
sounder neutralized itself, the telegraph key did not 
operate its own sounder. 

When Thomas Edison invented the quadruplex sys- 
iem, four different messages could be sent over one wire 
at the same time. This involved using two different sets 
of instruments at cach end of the line. One set could be 
operated by making and breaking an clectric circuit, as 
in the average telegraph set. The other set could be 
operated by changes in the direction of the electric 
current. The outgoing messages from one station do not 
affect the receiving instruments at the station. A con- 
stant current flows through the telegraph lines. The 
receiving instruments, however, two at each end of the 
line, are so arranged that none of them is moved by this 
current unless a change is made either in the direction of 
the current or in its strength. One key changes the direc- 
tion of the current. The other changes its strength. 

Even more messages can be sent over a wire by use 
of what is called the multiplex system. The basic idea of 
the multiplex system is the sending of eight different 
messages over the same wire. One way in which this is 
done is by using two discs which are divided into eight 
different segments. One disc is at the receiving station, 
the other is at the sending station. The discs rotate to- 
gether at exactly the same speed. Each segment of the 
disc is allotted to one different set of sending and receiv- 
ing instruments. Each sending instrument can use the 
wire while its segment is in contact with the circuit. This 
method can be used to send four messages out of a sta- 
tion, and to receive four messages coming in from an- 
other one at the same time. Each operator can send 
forty to fifty words a minute. Therefore, the entire wire 
can carry 320 to 400 words every minute. 

Another method of sending many messages over one 
wire uses alternating currents of various frequencies. 
Each sending machine is tuned to a separate frequency. 
The frequencies of all the sending machines at a given 


Reflectors of a radio telegraph antenna 
relay messages from one tower to another 


on a radio beam. 
Western Union Telegraph Co. 


Station are combined into a single very complex fre- 
quency when the messages are sent over the wire. At the 
receiving station, the various frequencies are separated, 
just as the various frequencies found in white light are 
separated by a prism into a pattern of different colors. 
Then each separate frequency is sent to a different re- 
ceiving machine. This permits sending ten different 
messages each way at the same time. 

Use of Code. The majority of telegraph messages are 
now sent by means of automatic typewriters, but codes 
are still used to some extent. Samuel F. B. Morse, the 
inventor of the telegraph, felt that his development of a 
code was among the most important of his contributions. 
The Morse code is used in the United States and Can- 
ada and was named after him. The Continental or 
International code is used in all other countries. The 
Morse code uses dots, which are brief closings of the 
circuit, dashes, which are longer ones, and spaces. The 
Continental code depends upon dots and dashes alone, 
Frequently used letters are of the simplest signals, The 
letter e, the most commonly used, is represented by one 
dot, the letter ¢ by one dash, in both systems. A dot is 
made by quickly pressingand releasing the telegraph key. 
This produces a rapid click-clack sound in the receiver. 
A short dash is twice as long as a dot. A long dash, used 
for the letter / in the Morse code, is equal to four of 
the dots. 

Other Important Uses of Telegraphy. Pictures can be 
sent by means of telegraph. Methods used are very much 
like those described in the article on RADIO, in which a 
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picture is revolved on a cylinder and the relative shades 
of light and dark affect the electric current by means ofa 
photocell. It takes about seven minutes to send a photo- 
graph or a page of drawings or written matte: directly 
from Chicago to New York City. See TELEPHOTO. 

Recently the Western Union Company has developed 
the automatic telegraph. This instrument is found in 
public places. A person who wishes to send a telegram 
merely pushes a button and drops the telegraph blank 
upon which he has written his message into the cabinet 
of the automatic telegraph. The machine is about the 
size and shape of a mailbox. By means of electronic 
devices inside the machine, the message is relayed to the 
telegraph company’s main office, and from there it is 
sent out to its destination. 

The sending of stock quotations has been an impor- 
tant function of the ticker telegraph since it was first 
developed. The quotations are received by means of a 
ticker in the office of the stock broker. The ticker records 
on an endless string of tape the current quotations for 
the various stocks. Abbreviations and symbols are used 
for the sake of speed. 

The teletypewriter is also used in speeding up com- 
munication between a large business firm and its branch 
offices. It provides a means by which instantaneous 
messages may be sent and received, and copies of the 
messages can be easily kept. d 

Rates. The rate for a simple telegram sent from Chi- 
cago to New York, for example, is based upon a fifteen- 
word message. A day letter costs about a third more for 


a message five times as long. A night letter of fifty 
words can be sent for slightly less than the rate for a 
telegram. Telegrams can also be sent in serials—that is, 
several can be sent to the same person for a much 
cheaper rate, providing they are all sent the same day. 
The rates are determined by the distance the message 
1s sent. 


History of the Telegraph 


A great many minds contributed to the development 
of the telegraph. 

When the electric battery was developed in 1799, 
experimenters turned to electricity as a means of com- 
munication. They did not succeed. Development of the 
telegraph depended upon the electromagnet. The elec- 
tromagnet was improved by William Sturgeon in 1825. 


Some experimenters in seeking to make a telegraph 
relied upon Hans Oersted’s discovery, in 1820, that an 
electric current flowing along a wire would cause a 
compé eedle to turn. Among them was the famous 


English ; ir Charles Wheatstone. In 1837, he 
and his partner, Sir William Cooke, took out a patent 
upon a telegraph system that depended upon the ability 


of the current to turn a needle to send signals. When 
influenced by the magnetism generated by the electric 
current, the needle would point to a letter of the alpha- 
bet. Wheatstone’s telegraph used six vertical needles. 
Each one was under the control of a separate electrical 
coil, and operated to point out various letters upon a 
dial. One great defect of this telegraph was that it re- 


The Old Type of Telegraph Set consisted of a key by which 
the telegrapher sent dot-and-dash letters, and a sounder (upper 
left) which clicked out incoming messages. 


John Hancock Mutual Life Insurance Co. 
“What Hath God Wrought!” This was the historic telegraph 
message sent by inventor Samuel F.B. Morse on May 24, 1844, 
The scene shows a re-enactment of the occasion. 


quired six wires, one for each of the needles. Five- 
and two-needle models were also developed. Cooke’s 
and Wheatstone’s telegraph was still used for sending 
commercial messages in England as late as 1870. 

The development of the American system of telegra- 
phy depends largely upon two men. One is Joseph 


Telegrams can be sent directly from a businessman's desk 
on this facsimile machine. The device, called Desk-Fax, transmits 


a picture of an outgoing message. It also receives telegrams. 
Ewing Galloway; Western Union Telegraph Co. 


TELEGRAPH HILL 


Henry, who later became the first secretary of the 
Smithsonian Institution. He improved Sturgeon’s crude 
electromagnet by making many turns of insulated wire 
upon the coil. In this way, even a feeble electric current 
would produce considerable magnetic effect. In 1832, 
the American painter, Samuel F. B. Morse, while travel- 
ing aboard the packet ship Sully, listened to a fellow 
traveler’s accounts of Henry’s experiments. He set to 
work to make a practical telegraph. Morse found a 
financial backer in Stephen Vail of Morristown, N. J. 
Vail’s son Alfred worked with Morse upon the telegraph. 

Morse believed that among the most important of his 
contributions to the telegraph was a notched rod which 
would operate the lever of a sending device, and a 
method of embossing the message in terms of dots and 
dashes upon a strip of paper tape which was moved by 
clockwork beneath the receiver, He said, “The essence 
of my invention being the use of the motive power of 
the electric or galvanic current which I call 'electromag- 
netism’ however developed, for marking or printing 
intelligible characters, signs, or letters at any distances, 
being a new application of that power of which I claim 
to be the first inventor or discoverer.” 

Morse’s claim, however, was overthrown by a decision 
of the Supreme Court of the United States. This decision 
held that it was not possible for any man to patent a 
law of nature. The notched rod which Morse used to 
move his lever was called a port rule. This was later dis- 
carded, as was the embossing principle, when teleg- 
raphers discovered that they could listen to the clicking 
sound of dots and dashes much more quickly than they 
could read the embossed tape. 

Morse secured his patent in 1840. He tried to interest 
wealthy men in his invention, Unfortunately, the coun- 
try was in a financial depression at the time and he could 
not interest private investors, In 1843, however, when 
Morse was near starvation, Congress appropriated 
$30,000 to construct a test line between Washington 
and Baltimore. On May 24, 1844, with a sending device 
in the Supreme Court chamber of the Capitol, Morse 
tapped out the Scriptural message — “What hath God 
wrought.” Vail was at the receiver in Baltimore and 
repeated the message. 

One of the first important uses of the telegraph came 
when James K. Polk was nominated for President of 
the United States at the Democratic convention in 
Baltimore. A few hours later, the report was printed in a 
Washington newspaper under the heading “Telegraphic 
News.” At first, skeptics did not believe the telegraph 
message but the newspaper article apparently con- 
vinced them. RAYMOND F. ҮАТЕЗ 
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TELEGRAPH HILL. See San Francisco. 
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TELEGRAPH PLANT is an herb about 4 feet high. It is 
native to tropical Asia, and grows in greenhouses in 
many parts of the world. If the plant, or especially its 
leaves, is touched, the leaves quickly droop downward, 
like the arms of a railroad semaphore signal. It was 


because of these leaf movements that th: plant was 
given its common name. It bears small purple flowers, 
The seed pods are jointed and can be separated easily, 

Scientific Classification. The telegraph plant belongs 


to the pulse family Leguminosae. It is genus / Jesmodium, 
Species gyrans. GEORGE H. M. LAWRENCE 
TELEGRAPH PLATEAU. See ATLANTIC OCEAN (The 
Ocean Bed). 
TELEMACHUS. See MENTOR; Urvssrs. 
TELEMETERING, tee LEM ee TUR ing, means measuring 


at a distance. In science and engineering, it refers to a 
system that measures something, such as air tempera- 
ture, and sends the result to a distant observation sta- 
tion, where the measurement is recorded. Ко example, 
scientists send weather balloons to heights of 20 or 30 
miles to record the temperature, pressure, and humidity 
of the air. Radios attached to the balloons relay this 
information to earth. Rockets fitted with tclemetering 
instruments relay information on the upper-air wind 


speeds, on cosmic rays, and on the brightness of the 
sky. The gasoline gauge in an automobile is a simple 
kind of telemetering system. 


A telemetering system consists of three parts. One 
part is the measuring instrument. In the case of tempera- 
ture measurement, this would be some kind of electrical 
thermometer. The second part is a transmission link, 
which usually consists of signals sent by radio or along 
wires. The third part is an indicator, or recorder, that 
changes the signal into a reading at a distant station. 


Usually, the ground station records the information on 
a strip of paper or magnetic tape. 

Telemetering has helped man to explore outer space. 
Earth satellites carry instruments that measure the con- 
ditions of outer space and store their readings on a midg- 
et tape recorder. The ground station sends out a special 
signal when the satellite passes over it. This starts the 
tape recorder in the satellite, which then broadcasts the 
information to the ground station. On its next trip 
around the earth, the satellite records new information 
for later broadcasts. IRA M. FREEMAN 

TELEOLOGY, See Mecuanisr. 

TELEPATHY, teh LEP uh thih, is the supposed power of 
communicating with another person’s mind without 
speaking, writing, or signaling. A person with this power 
is supposed to be able to use it over a distance. Telepathy 
rests on clairvoyance, or the power of knowing things 
that are hidden to the usual senses. 

Telepathy, mind reading, and clairvoyance are com- 
municative without the use of the five senses. Scientists 
in colleges and universities throughout the world have 
tested thousands of persons to see if any of them are 
telepathic. These scientists still do not agree on their 
results. Some believe there is no such thing as telep- 
athy. Others think that it may exist, but that no one 
has proved it yet. Still other scientists believe that some 
persons really have the power of telepathy. They all 
agree that if telepathy does exist, the person cannot use 
his power at all times, or rely upon it. Jons MULHOLLAND 

Sce also CLAIRVOYANCE ; EXTRASENSORY PERCEPTION; 
MIND READING. 


TELEPHONE 


TELEPHONE, 7 EL ee fohn. Today the telephone is the 
chief means of personal communication at a distance. 
The word telephone comes from the Greek, and means 
to speak at a distance. You can pick up a telephone in 
your home and call a person on any continent by wire 
and radio. In case of emergency, the telephone is a quick 
means of calling the doctor, the police, or the fire depart- 
ment. The entire practice of American business would 
have to be reorganized if the telephone were to disap- 
pear. The telephone plays an important part in our 
family life and in our recreation. By means of the tele- 
phone we arrange to meet our friends. 'The telephone 
system carries the programs of radio and television net- 
works from city to city. Persons traveling by ship, train, 
and automobile may keep in contact with their busi- 
ne: and with friends left behind, by telephone. 
ailroads use the telephone to permit communi- 
"tween various sections, in order that trains may 
run s Generals of armies often keep in touch with 
their officers by means of the telephone. Newspapers 
rely heavily on the telephone in gathering news. 

Research done by telephone companies has im- 
proved many other fields of modern life. Much of the 
development of the electronic tube, for example, was 
done cientists working for telephone companies. 

About 200,000,000 telephone conversations are 
carried on every day in the United States. The nation's 
various telephone companies employ nearly 700,000 
persons, including many women. There are more than 
60,000,000 telephones in the United States, which is 
about one telephone for every three persons. The 
United States uses more telephones than any other 
country in the world. Sweden and Canada rank second 
and third in this respect, with an average of one tele- 
phone for every four persons. Some countries, including 
Turkey and Bolivia, have less than one telephone for 
every 100 persons. The American people spend about 
five billion dollars a year for telephone service. 


The 


cation 


How the Telephone Works 


The principle of the telephone was clearly put by 
Alexander Graham Bell before he invented the tele- 
phone. He said, “If I could make a current of elec- 
tricity vary in intensity precisely as the air varies in 


A. T. & T. Co. 
The Magic of the Telephone carries the human voice across 
continents and around the world. The dial telephone automatically 
relays local calls. In some areas, you can dial long-distance calls. 
But switchboard operators still handle most long-distance calls. 


density during the production of sound, I should be 
able to transmit speech telegraphically.” This is basi- 
cally what happens in the telephone. 

The sound waves of your voice strike the transmitter, 
which is the part you speak into when you use the tele- 
phone. The transmitter changes sound waves which 
have bcen carried in the air to varying or vibrating elec- 
trical current. This vibrating current travels over wires 
to the receiver, where the action of the current affects 
an electrical magnet. This magnet pulls against a thin 
metal diaphragm. The varying pull of the magnet, be- 
cause of the vibrating electric current, makes the dia- 
phragm vibrate and push against the air to re-create 
sound waves like those spoken into the transmitter. 

The Transmitter. The transmitter itself is made up of 
a number of different parts. These are designed to cap- 
ture the sound of the human voice. When you speak, 
your vocal cords vibrate and cause a variation in air 
pressure. This sets up a succession of waves through the 
air much as a pebble dropped into a pond sends a suc- 
cession of waves moving across the surface of the pond. 
When you hear, these waves strike the eardrum and 
make it vibrate back and forth because of the increase 
and decrease in the air pressure caused by the waves. 
These vibrations are carried by nerves to the brain, and 
you recognize them as different kinds of sound. 

A telephone transmitter is very much like an electri- 
cal ear. In fact, in some of Bell’s early experiments, he 
used a dead man’s ear as a model for capturing sound. 
Back of the mouthpiece of the telephone transmitter 
there is a thin metal diaphragm. This resembles the ear- 
drum. When we speak, the difference in sound pressure 
caused by the waves makes the metal diaphragm vi- 
brate back and forth. When the diaphragm vibrates it 
causes a series of constantly changing pressures upon a 
group of thousands of tiny granules of carbon which are 
immediately back of the diaphragm. When you speak 
into the telephone, therefore, your voice causes the dia- 
phragm to vary the pressure on these carbon granules 
in accordance with the sound waves. A weak current of 
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Switches of a Dial Telephone System are inspected by 
а maintenance man in a large city exchange. 


electricity from an electric battery flows through the 
carbon granules. When the sound of your voice causes 
the granules to become more tightly crowded together, 
more current can flow through them. When the pressure 
is lessened, less current flows. Through the use of this 
carbon, therefore, the sound waves sent out by the 
voice modify the electric current which flows through 
the carbon particles. The same pattern of waves is 
therefore sent out in the form of an electric current. This 
current is carried over telephone wires. The electric 
current is said to have been “modulated” by sound. 
The Receiver is the part of the telephone which 
changes this electric current back into sound waves 
again. The heart of the telephone receiver is a small 
electromagnet. This has coils of fine wire wound around 
it. In front of the magnet at the earpiece of the tele- 
phone there is a thin metal disc, or diaphragm. The 
varying electric current which has been affected by 
sound waves passes through the magnet. This increases 
or decreases the magnetic field which surrounds the 
magnet. This in turn affects the pull of the magnet 
upon the metal diaphragm, and causes the diaphragm 
to vibrate rapidly in and out. The vibration of the dia- 
phragm as it pushes and pulls against the air sets up 
sound waves which are the same as the sound waves 
which were originally spoken into the telephone at the 
distant transmitter. 
The basic principles of the receiver and the trans- 
mitter are the same in all kinds of telephones. 
Telephone Lines. Telephone lines ca rry the messages 
from telephone to telephone. In the beginning, iron 
wire was used for lines. The streets of cities were criss- 
crossed by hundreds and hundreds of wires on poles. 
Originally, a circuit was grounded at both ends. This 
caused rather poor reception. The reception was im- 
proved by the use of two wires for each telephone. 
Copper wire, which їз much more efficient, and steel 
wire are now used. Engineers have worked on the 
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problem of compressing the telephone wire into less 
and less space. After much experiment, they have dis. 
covered that good insulation can be obtained by wrap- 
ping the wiresin paper tape or by dipping them in paper 
pulp. At the present time, a telephone cable laid under- 
ground may contain as many as 4,000 wires within a 
cable about 2$ inches thick. There are more than 
200,000,000 miles of telephone wire in the United 
States. About two thirds of this wire is underground, 

One of the developments made by telephone engi- 
neers was the application of the vacuum tube, which 
was used to increase or amplify the amount of elec. 
tricity in long-distance telephoning. The electronic tube 
used in this device consists of three different elements or 
parts: the plate, the grid, and the filament. The current 
passes from the filament to the plate. It is modified and 
can be increased or decreased by the amount of current 
supplied to the grid. 

These tubes amplify the signals of the voice, With- 
out such amplifying tubes, it would be impossible to 
make telephone calls across the United States. In 
many places, a vacuum tube or a transistor may be 
located every fifty miles along a long-distance telephone 
line. See ‘TRANSISTOR. 

The loading coil is often used to conserve the power 
of the electric current in the telephone wire. 

Another development in the use of telephone lines is 
carrier transmission, in which many conversations can 
travel at the same time along the same pair of wires, 
Each conversation is on a different frequency. At the 
carrier terminals the different messages are sorted out by 
electrical filters and each sent to its destination. 


CARBON GRANULES 
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DIAL MECHANISM 


RINGER COIL 


A. T. & T. Co. 
If Your Telephone Were Made of Glass, this is what you 
would see. This modern phone has 433 parts, including coils 
wound with hair-thin wire, springs, and gears. Among the 48 raw 
materials from which it is made are gold and silver. 


WHAT HAPPENS WHEN 
YOU USE THE TELEPHONE 


TRANSMITTER RECEIV 


- SOUND WAVES 
from the speaking 
voice cause the 


OUND WAVES 


Electric current entering receiver 
magnets creates pull on diaphragm, 
according to strength of impulses, 
This causes diaphragm to vibrate 
and recreate the sound waves that 


Long-distance telephone calls are often carried by 
coaxial cable or radio relay. A coaxial cable usually 
contains cight copper tubes, each about as big around 
as a lead pencil and having a single wire about the size 
of a pencil lead held in its center by insulating discs. 
These copper tubes can transmit a very wide band of 
frequencies, For this reason they carry not only hundreds 
of telephone conversations at a time, but radio and tele- 
vision programs as well. Radio and television programs 
are also transmitted over long distances by the telephone 
company’s radio relay systems. Radio relay uses ultra- 
high frequency microwaves beamed from one hilltop 
tower to another, See COAXIAL CABLE; TELEVISION 
(Cables and Relays). 

The Switchboard. The modern telephone switch- 
board is one of the most complex of engineering mar- 
vels. In the early days, telephones were connected 
directly with each other. This meant that, as more 
people started using telephones, additional lines had to 
be brought into each customer’s home. To eliminate 
the confusion of all these telephone lines, the telephones 
were connected to a switchboard located in a central 
office. In a large city, there may be many of these cen- 
tral offices, all interconnected by trunk lines. The first 
telephone switchboard was installed in the office of 
E. Т. Holmes at Boston, Mass., on May 17, 1877. 

Some switchboards are manually operated. When 
you lift your telephone receiver to call a number, a light 
appears on the switchboard in front of an operator. She 


entered the transmitter. 


plugs in an electric connection which permits her to 
talk to you. You give her the telephone number. If the 
party you want is served by another central office, the 
operator connects you with the other office where an 
operator takes the number and connects you with the 
telephone you want. 

In some cases the telephone being called rings auto- 
matically when the connection to it is made, In others 
the operator presses a button to ring the telephone bell. 

On the multiple switchboard, each subscriber line that 
hasa terminal on the board is duplicated or *multiplied" 
at intervals throughout the board. For example, if the 
central office serves 6,000 subscribers, the switchboard 
may require 35 operators, each of whom can connect 
any one of the subscribers with any other one. There 
would be more than 70,000 points of connection on 
this switchboard. 

Separate switchboards for large business houses, hotels, 
and similar institutions handle all the telephone calls 
on many telephones found in such institutions. Many 
large businesses may have a separate telephone system 
of their own inside the organization. This permits calls 
to be made directly from one department to another. 
The long-distance telephone calls passing through cen- 
tral offices are handled on separate switchboards by 
special operators, 

Dial Telephones. ‘The receiver and the transmitter on 
the dial telephone are the same as on the hand or man- 
ual telephone. However, the dial telephone offers an 


81 


TELEPHONE 


automatic way of connecting one subscriber with an- 
other. The dial is mounted as part of the telephone 
instrument. It is made up of a disc which can be turned. 
The disc has ten holes around its rim. The numbers 
one through nine, and zero, along with various letters 
of the alphabet, can be seen through the holes. These 
numbers and letters are printed on a plate which is 
behind the disc. A newer type of receiver has the letters 
and numbers printed on a rim that borders the rotating 
disc, instead of on a plate beneath it. 

In making a call, the user lifts the receiver and listens 
for the dial tone. Then he places his finger in the open- 
ing for the first letter or figure of the telephone number 
he wants to call. With his finger in this hole, he rotates 
the dial until his finger strikes the stop. He removes 
his finger, and a spring causes the dial to return to its 
normal position. Each letter and figure of the desired 
telephone number is dialed in this way. 

Each time the dial is released to return to its normal 
position, a number of electrical impulses are made. 
These impulses affect the electric current being sent out 
by the telephone. A series of these impulses operates a 
series of switches in the central office. When all the 
switches are operated, a connection is made with the 
telephone being called. 


Kinds of Telephone Service 


Today, people in hundreds of communities can dial 
toll calls to near-by points directly. Also, long-distance 
operators in many major cities can put through calls to 
distant telephones directly, without the aid of other oper- 
ators along the way. This is called operator long-distance 
dialing. 


the person you are call- 


ing enough time to answer. 


Answer promptly. You may 
miss an important message. 


Identity yourseit by name or 


business firm—not just “Hello.” 


With a system called direct-distance dialing, users in 
some cities can dial long distances from their own 
homes. Before dialing a number in another city, they 
first dial a national area code number, such as 312 for 
Chicago or 617 for Boston. Then they dial the number, 
This dialing service was first used in Englewood, N.J., 
in 1951, and is gradually being expanded. 

The telephone system of the United States is equipped 
to deliver many different kinds of service. In 1915 it was 
possible for the first time to make a long-distance tele- 
phone call from the Atlantic to the Pacific Coast. Any 
community served by a telephone can now be reached 
by long-distance telephone calls, There are iwo kinds of 
long-distance calls. One is a person-to-person call, in 
which the operator calls for a certain person at the de- 
sired number. This type of call is more expensive 
than the station-to-station call, in which the person 
making the call will speak to anyone who answers. 

Conference calls are often used by business firms. In 
this method, several different telephones in various 
parts of the country may be connected at the same time, 
so that a manager in one office may talk to persons in 
various other offices. 

Telephone calls can be made from ships at sea to 
points on land by means of radiotelephony. The system 
also is used in making overseas calls, such as from New 
York to London, or from Kansas City to lokyo. In 
radiotelephony, the electrical impulses are changed into 
radio waves. Radiotelephony has put 96 per cent of all 
the telephones in the world within reach of the tele- 
phones in the United States. 

Another kind of service is the mobile radio telephone, 
which can be installed on trains, in cars, and in trucks. 
Calls can be made to any number desired from mobile 
radio telephones. Truck drivers use mobile telephones 


Speak into the mouthpiece, 
Lips should be / inch away. 


Don't shout. The telephone 
was made for normal speech. 


Hang up gently. Slamming 
persons, the receiver is discourteous. 


In transferring calls, signal the operator slowly. When the 
| hook moves too rapidly, the operator does not get the signal. 


to keep in touch with their dispatchers. 

Many business concerns use teletypewriters, which 
are connected with their local telephone central office 
and use telephone lines for transmission. A message 
originating on one teletypewriter machine is automati- 
cally received and printed on one or more similar 
machines in distant places (see "TELETYPEWRITER). 
Telephone wires are also used to transmit photographs 
by means of photoelectric cells. 

One useful development is an automatic device that 
answers the telephone when there is no one present. 
This answering set delivers a recorded announcement 
to the calling party. It also can record a message from 
the person who calls, 

Another special kind of telephone, introduced in 
1955, quipped with a microphone and speaker. 
Users may carry on a telephone conversation without 
holding the instrument, which frees their hands for 
taking notes or handling papers. 


History 


The telephone was invented by a Scottish teacher of 
the deaf named Alexander Graham Bell. He had come 
to the United States in 1871. He began his experiments 
by trying to invent a harmonic telegraph, in which 
various electric currents would vibrate thin reeds made 
of metal in order to produce different sounds. Through 
an accident, he discovered that when one of the springs 
was plucked it would change its vibrations into varia- 
tions of electrical current which would produce the 
same vibration in a receiver at the other end of a hook- 
up. Bell’s next step was to arrange a diaphragm over the 
end of his spring in order to make a mouthpiece. 

On March 10, 1876, Thomas A. Watson, Bell’s as- 
sistant, became the first person ever to hear words 
spoken over a telephone. Bell and Watson, at the time, 
were testing a crude telephone transmitter. Watson was 
waiting for the test message at the end of a wire in 
another room, Suddenly, Bell upset a battery, spilling 
the battery solution on his clothes. He called out im- 
pulsively, “Mr. Watson, come here. I want you!” 

Watson rushed into the room and shouted, “Mr. Bell, 
I heard every word you said—distinctly.” The tele- 
phone had worked. The damage to Bell’s clothes was 
forgotten. 

The receiver and transmitter of Bell’s first telephone 
could be used interchangeably. He exhibited his instru- 
ment at the Centennial Exposition at Philadelphia in 
June, 1876. The public at first showed little interest, 
but scientists greeted it with enthusiasm. 

The first money ever paid for the lease of a commer- 
cial telephone was paid in May, 1877. By August of 
that year about 800 telephones were in use. 

The first telephone line was installed between Boston 
and Somerville, Mass., in April, 1877. The first com- 
mercial telephone exchange was opened by George W. 
Coy on January 28, 1878, in New Haven, Conn. 

Patents. Bell was granted his patent on March 7, 
1876. On the same day that Bell had filed his applica- 
tion for a patent, Elisha Gray, a professor at Oberlin 
College, also filed a claim for a patent. Gray had suc- 
ceeded in inventing the musical telegraph that had 
been the original object of Bell’s research. Other per- 
sons who claimed to have invented the telephone soon 
put in an appearance, A German named Philip Reis 


"Mr. Watson, Come Here, I Want You!" were the first 
words ever heard over the telephone. Alexander Graham Bell 
had called his assistant, who rushed from another room to say 
he had heard the summons clearly on a test receiver. 


had earlier invented an electrical device which was 
capable of carrying a tune but not human speech. This 
device had been improved by Amos E. Dolbear. Other 
important telephone inventions were made by Thomas 
A. Edison and Emile Berliner. The carbon microphone 
(transmitter) much like that now in use was based on an 
idea of Henry Hunnings and developed by David E. 
Hughes of England and Francis Blake of Boston (see 
MICROPHONE). 

The confusion over patents was settled by the law 
courts, but not until Alexander Graham Bell had suc- 
cessfully defended more than 600 separate law suits. 

Telephone Companies. Bell received financial back- 
ing for his early experiments from Thomas Sanders and 
Gardiner G. Hubbard. Their informal association led 
to the founding of the American Bell Telephone Com- 
pany in April, 1880. The American Telephone and 
Telegraph Company (A. T. & T.) was formed in 1885 
to handle long-distance lines for regional telephone 
companies. A. T. & T. absorbed the American Bell 
Telephone Company in 1900, and became the parent 
unit of a group of companies which make up the Bell 


Bell Opens the New York-Chicago Long-Distance Line 
in 1892. Officials of the two cities celebrated the historic 


occasion, which opened new horizons of communication, 
A. T. & T. Co. 
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Telephone System. Four out of five telephones used in 
the United States belong to the system. The remaining 
sets are operated by independent companies. 

Transoceanic Cable. The transatlantic telephone 
cable, opened for service in September, 1956, began a 
new era in international communication. The sub- 
merged line is the world’s first transoceanic telephone 
cable. It provides a new telephone link between the 
United States and Great Britain. All transatlantic calls 
were previously handled by radiotelephony. See CABLE; 
Каро (In Business and Industry). 

Engineers have laid other cables since the transatlan- 
tic cable opened. A 1,272-mile cable from Port Angeles, 
Wash., to Skagway, Alaska, opened in December, 
1956. In October, 1957, the world's longest and deepest 
telephone cable system started operating between the 
United States mainland and Hawaii. This *voice path- 
way" stretches 2,400 miles, between San Francisco, 
Calif., and Honolulu. 


Career Opportunities 


Nearly 700,000 men and women are employed 
in operating telephone systems in the United States. 
Many different kinds of skills are required. There are 
the operators of the switchboards, who are perhaps the 
best known of all telephone employees. In the begin- 
ning, boys were used as telephone operators, but they 
had a tendency to talk back to the customers, so women 
were hired instcad. 

College-trained engineers are needed to help develop 
new and improved telephone equipment. Engineers and 
electricians are required to keep the apparatus in good 
order. Employees in the commercial side of the business 


handle transactions with the public. ^ Piu D. Tavror 
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Questions 


What country in the world has the most telephones? 
How many telephones does it have? 

About how many telephone calls are made every day 
in the United States? 

What makes the sound of your voice carry through a 
telephone? 

Who developed the early telephone switchboard? 

When and by whom was the telephone invented? 

What were the first words ever spoken over the 
telephone? 

What is the “carrier” system? 

Where was the first telephone line installed? 
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TELEPHONE UNIONS, ALLIANCE INDEPENDENT, 
is an association of 12 labor unions representing more 
than 130,000 Bell ‘Telephone System employees in the 
northeastern United States. Objectives include the im. 
provement of pensions and the support of favorable 
labor legislation. Each individual union affiliate runs 
its own internal affairs and carries on collective bar- 
gaining on a local basis. The alliance was established 
in 1949 in Pittsburgh. Headquarters are located at 
121 N. Broad St., Philadelphia 7, Pa. For membership, 
see LABOR (table). Jack BamnasH 

TELEPHOTO is a way of sending picture: by wire or 
radio. The process is also known as Wirephoto. A scan- 
ning light at the sending station scans, or passes back 
and forth over, a picture. The light reflected from the 
picture is converted into an electric current by a photo- 
electric cell (see ELECTRIC Eye). 

At the receiving station, the electric current is con- 
verted into a light beam. The light beam then hits a 
film or photographic paper in proportion to the strength 
of the current. The picture is reproduced because the 
film, or paper, is sensitive to light. It takes only seven 
minutes to receive a 7-by-g-inch picture. After develop- 
ment, the photographic film may be used for contact 
printing or conventional enlarging. It may also be re- 
transmitted by wire or radio. Telephoto differs from the 
system called facsimile, which reproduces pictures by 
passing an electric current through chemically treated 
paper (see FACSIMILE). 

American news services operate nationwide telephoto 
networks. The Associated Press opened the firs! network 


in 1935. EARL FRANKIIN ENGLISH 

TELESCOPE is an instrument which magnifies, or 
makes larger, objects which are seen at a great distance, 
such as the heavenly bodies. This instrument lias made 


it possible to see, study, and photograph many of the 
heavenly bodies which were formerly unknown. It has 
opened new worlds in astronomy. 

The first telescope was invented in 1608 by a Dutch 
optician called Hans Lippershey. Before this time, even 
as far back as the 1200's, scientists experimented with 
magnifying lenses. Lippershey was refused a patent for 
his instrument. After hearing of Lippershey’s invention, 
Galileo, the Italian astronomer, in 1610 built his first 
telescope. It was a crude instrument. In fact, the most 
powerful instrument that he built magnified objects 
only thirty-three times, Furthermore, it was possible to 
see only a small field area, less than one fourth of the 
diameter of the moon, with this telescope. Nevertheless, 
Galileo made some outstanding discoveries. He was 
able to see the rings of Saturn, four of the satellites of 
Jupiter, and the mountains and craters on the moon. 
Today, the simple principle of the Galilean telescope 
is used only in opera glasses, where the field of vision 
is small and the objects do not have to be magnified 
greatly. 

The simplest type of telescope used by astronomers 
is called the refracting telescope. This telescope con- 
sists of a long, heavy tube. At one end of the tube is a 
small ocular, or eyepiece, consisting of two lenses. It is 
that part of the telescope through which the image is 
seen and by which the image is magnified. At the other 
end of the telescope is a large, convex lens which may 
be 40 inches in diameter. This lens is called the ob- 
jective, or object lens, and is the lens which gathers the 


TELESCOPE - 


Objective Eyepiece 
Lens Lens (concave) 


The objective lens collects light The eyepiece lens greatly magnifies 
and forms a small, bright image the real image for the eye. The 
on the concave eyepiece lens. opera glass is a Galilean telescope. 


REFRACTING 
Galilean Type 


Objective Lens =? Eyepiece Lens 
| The reflector, or secondary 
REFLECTING А large lens mirror gathers light mirror, reflects the image 
and concentrates it on a reflec- through the side of the tube 
Newtonian Type tor at the center of the telescope. to the eyepiece. 


oo Sa-------- am +-- 


Lens 


Concave Primary 


Mirror 
REFLECTING The primary, or objective, mir- The reflector, or secondary mir- 
с А) ror throws light from the image ror, directs the light so that it 
‘assegrainian Type onto a convex reflector. focuses in front of the eyepiece. 


HOW TO MAKE A SIMPLE TELESCOPE 


Thick Small Two cardboard tubes—one Thin Large 
Convex Lens to fit snugly into the other Convex Lens 


ASSEMBLE THEM AS BELOW 


Cross section 


Use old mailing tubes or make 


them from stiff cardboard. a 
Eyepiece Objective 
Lens Lens 
Lenses can be obtained from old Hold lenses in place with gummed paper or tape. Slide 


the smaller tube in and out until the object you are 


cameras, magnifying glasses, ne si I 
viewing comes into a sharp, or clear, focus. 


or other optical instruments 


TELESCOPE 


light from the celestial object. The objective and the 
eyepiece are so placed in the tube that it is possible to 
change the distance between them, thus making it pos- 
sible to focus the instrument. When an image strikes 
the objective, the light waves are bent by the lens until 
they come to one bright point, known as the focal point. 
The image is now concentrated in one small spot of 
light. As this light passes through the eyepiece, the 
image is enlarged, or magnified, and is seen as though 
it were very near. But, as the image goes through the 
objective, it is turned upside down and that is the way 
it is seen through the eyepiece. This means that when 
a celestial object is seen through the telescope, it is 
really upside down. This does not change the effective- 
ness of the telescope for studying heavenly bodies. 

In certain telescopes, where it is necessary to see the 
image right side up, a special lens is placed between the 
objective and eyepiece to invert the image. 

The second type of telescope used by astronomers is 
called the reflecting telescope. This telescope uses a mir- 
ror as the objective, instead of a glass lens. Since it is 
possible to build larger reflecting telescopes than the 
refracting type, and since the larger ones have greater 
light-gathering power, it is possible to see or photograph 
fainter objects. 

One of the first reflecting telescopes was built by Sir 
Isaac Newton. This type is known as the JVewtonian 
telescope. It consists of a heavy tube. One end of the 
tube is open. At the other end is the objective, which is 
a large mirror. The eyepiece is located at the side of the 
tube at a go-degree angle with the tube, Near the open 
end of the tube, there is a tiny mirror that is set at a 
45-degree angle. As the light waves enter the tube, they 
are reflected by the large mirror to the small mirrow, 
which reflects the image into the eyepiece. 

Another type of reflecting telescope is the Casse- 
grainian type, which was invented by the French phy- 
sician, N. Cassegrain. In this telescope, the objective is 
located behind a small mirror. The eyepiece is set be- 
hind the objective. The objective is a large mirror 
that has a small opening in the middle. As the light 
waves strike the objective, they are reflected back to 
the small mirror. Then they are passed through the tiny 
opening to the eyepiece, which magnifies the image. 

The number of times an object is magnified by a 
telescope can be determined by knowing the focal length 
of the objective and of the eyepiece. As mentioned pre- 
viously, when an object image falls upon the objective, 
the rays of light are bent until they come to the focal 
point. The distance between the center of the lens and 
the focal point is known as the focal length. The mag- 
nification (m) of a telescope can be found by dividing 
the focal length of the objective (fı) by the focal length 
of the eyepiece (f). The formula for finding the mag- 
nification could be stated as follows. 

seh 
m= 

Some telescopes are used to observe objects on the 
earth. This type of telescope has two double-convex 
lenses that are placed between the objective and the 
eyepiece. This causes the rays of light to cross, and 
finally form an image that is right side up. 

The largest refracting telescope in the world is at 
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Yerkes Observatory at Williams Bay, Wis. The object 
lens of the telescope has a diameter of 40 inches, The 
tube is 62 feet long. 

The largest reflecting telescope in the world is the 
Hale telescope, dedicated in 1948 at the Palomar Ob. 
servatory in California. This telescope has a reflecting 
mirror 200 inches in diameter. 

In 1931, Bernhardt Schmidt, a German optician, 
invented a combination refractor-reflector telescope, 
Ordinary telescopes can observe only small areas of the 
sky. But the Schmidt telescope can actually photograph 
large arcas of the sky. It has a thin lens at the end of 
a tube. At the other end is a mirror, which: reflects the 
image near the middle of the tube. The photographic 
film is placed where the image forms, Palomar Observ. 
atory has the largest Schmidt telescope. The lens has a 
diameter of 48 inches. The mirror is 72 inches in 
diameter. 

The Radio Telescope, developed after World War Il, 
is a giant “ear” that can explore outer space by re- 
ceiving the radio waves that are constantly transmitted 
by celestial bodies. The “mirror” of a radio telescope is 
a huge saucer-shaped radio reflector many feet in diam- 
eter. The radio telescope has several advantages over 
the optical telescope: (1) it can tune in on stars and 
galaxies that give off no light at all, or only faint 
light, not visible to an optical telescope; (2) it can pene- 
trate the clouds of cosmic dust and gas that fill vast 
regions of space; and (3) it can be used in any kind of 
weather because radio waves travel through the clouds 
in the earth’s atmosphere. R. Wirra Suaw 

See also Astronomy; FIELD Grass; GALILEO; LENS; 
MILLIKAN, ROBERTA. ;OBSERVATORY;RADIO TELESCOPE, 

TELETYPESETTER (TTS) is an electrical machine some- 
what like a teletypewriter (see TELETYPEWRITER). It 
sends typewriter copy over long distances and at the 
same time it punches holes in a paper tape. When this 
tape is fed into a typesetting machine, the machine 
automatically sets the copy in type which is used to 
print a newspaper. In other words, by using TTS a 
newspaper does not have to pay a workman to operate 
the keyboard of a linotype machine. This makes it less 
expensive to print a newspaper. The leading news wire 
services began using TTS to send news reports to news- 
papers in the early 19507. EARL FRANKLIN ENGLISH 

TELETYPEWRITER is an electromechanical typewriter 
that transmits impulses over a wire to a receiver which 
prints a message. As the typist strikes each key on the 
transmitter, it activates a certain combination of elec- 
trical impulses that makes a similar letter arm react at 
the receiving end. Teletypewriter machines are often 
connected in series, and many receivers in different 
parts of the world can be run from one transmitter at 
the same time. News agencies send articles to news- 
papers by teletypewriter. A similar machine, the stock- 
market ticker, sends financial news to many points. 

Weather reports are sent by teletypewriter. Weather- 
observing stations type reports in a letter code to save 
time. As the codes are typed, weather forecasters 
throughout the country can read identical information, 
and issue forecasts accordingly. Several men, including 
Sterling Morton, Charles and Howard Krum, and 
Edward E. Kleinschmidt, developed the teletype- 
writer in the early 1900's. EARL FRANKLIN ENGLISH 

See also Newspaper (News-Gathering Services). 


TELEVISION, or TV, is a modern wonder of elec- 
tronics, 1t brings the world into your home in sight and 
sound. Turn on your receiving set and you can see a 
big league baseball player hit a home run. You can 
watch a Broadway play, or be taken to the scene of a 
fire. You can see and hear the President of the United 
States deliver a speech before Congress. Or a teacher 
on TV can even bring a classroom into your home. 

Television has greatly expanded our means of com- 
munication. Radio gave man the electronic ears to 
hear events take place in faraway places. To these 
electronic ears, television has added electronic eyes. 
Millions of persons now can see and hear the same 
event at the moment it takes place. 

Television works in much the same way as radio. In 
radio, sound is changed into electromagnetic (invisible 
light) waves which are sent through the air. In TV, 
both sound and light are changed into electromagnetic 
waves. See Licut (Electromagnetic Waves; color pic- 
ture, Uses of ElectromagneticWaves). 

TV is important in many different ways. As an 
industry, it provides jobs for hundreds of thousands of 
persons who make TV sets and broadcasting equipment. 
It also provides work for actors, technicians, and others 


who put on the programs. As an art, television brings 
the theater, the ballet, the symphony orchestra, edu- 
cational programs, and other cultural events into 


millions of homes. 

Experiments leading to modern television took place 
more than a hundred years ago. By the 1920’s, in- 
ventors and researchers had turned the early theories 
into working TV models. Yet it took another thirty 
years for TV to become an industry. The time-lag was 
caused by technical difficulties and financial problems. 

The name television is well chosen, for it comes from 
the Greek word tele, meaning far, and the Latin word 
videre, meaning to see. Thus television means fo see far. 
Sometimes television is referred to as video, a Latin 
word which means I see. 


The Uses of Television 


When watching television, we can settle into a 
familiar chair at home and still have a front-row seat 
at a theatrical or sporting event. We may see more ofa 
football game or of a play than a person who is actually 
attending the event. 

Television can influence our thoughts, our under- 
standing, our likes and dislikes, our manner of speech, 
and even our dress. It can add to our store of knowl- 
edge and enrich our lives. Television may even in- 
fluence our ideas of right and wrong. 

In Selling and Advertising. Television helps business- 
men and manufacturers sell their products to millions 
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Freight Cars pass a TV camera as 
they roll into a railroad yard. Clerks 
check the car numbers on TV to com- 
pare them with the conductor's list. 


of persons. The TV commercial, or advertisement, 
creates a big demand for all kinds of merchandise. On 
television, an advertiser not only talks about his 
product but also shows how it looks and what it does, 
He gives home demonstrations to millions of pros- 
pective buyers at one time. 

Television advertising is so far-reaching that manu- 
facturers are willing to spend thousands of dollars to 
sponsor, or pay for putting on, a program. But adver- 
tisers do not always judge expenses by the total cost of 
a television show. Instead, they estimate the expense 
of sending a sales message to one prospective customer. 
If millions of viewers see a television show, the average 
cost of reaching one person is small. 

Advertisers prefer to put on programs that maintain 
a high rating, or rank in popularity. Ratings are deter- 
mined by market research agencies which take a 
sampling of the audience to see how large it is. A show 
is given a high rating if the sample indicates it attracts 
a big audience. 

In Political Campaigns. Television has brought 
political campaigns closer to the voters than in former 
days. Candidates easily can reach a large audience of 
prospective voters by appearing on television. At the 
same time, millions of voters can see for themselves the 
men who are running for office. 

On television, we can see the political party con- 
ventions choose candidates for President and Vice- 
President. The camera seems to put us right on the 
convention floor. The demonstrations, speech-making, 
and political strategy come to life on our television 
screen. We can hear the sounds, see the excited faces, 
and all but feel the mounting tension in the give-and- 
take of selecting candidates. 

Television has added to the cost of political cam- 
paigns. In fact, the purchase of television time fre- 
quently becomes a candidate’s biggest campaign ex- 
pense. Television fees may run into thousands of 
dollars, but candidates have found that it is worth the 
expense to talk face to face with the voters. 

The use of television in politics has brought forth 
many questions. For example, is TV likely to favor the 
candidate who is the best actor rather than the man 
best qualified for the office? The defenders of tele- 
vision answer that TV reveals quickly whether or not a 
candidate is sincere and knows what he is talking about. 

In Education. Most educational TV stations do not 
sell advertising to support their programs. Instead, 
educational stations must obtain money for equipment 
and operating expenses from donations, endowments, 
or government appropriations. 

Educational TV stations offer teaching in various 
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Surgical Operations are 
telecast at medical meetings 
to give doctors a close-up of 
а specialist handling a case, 
TV permits a large audience 
to see an operation. 


Bank Tellers can check sig- 
natures quickly with the help of 
television. A verified signature 
is flashed from the bank's file 
room to a ТУ screen in the 
teller's cage. The teller then 
compares a withdrawal slip 
with the televised signature. 


В. & О. Railroad; Leviton, 
Black Star; Wide World 


subjects ranging from home nursing to art appreciation. 
Several stations give college courses for credit. Stu- 
dents listen to a classroom teacher on television. Then 
they do their studying at home, and take written ex- 
aminations to receive credit for the course. 

Many schools also benefit from educational TV. 
Students in schools having television sets can see 
special events and demonstrations that are closely 
connected with subjects they read about in books. 

Television is used in training doctors and dentists. 
Telecasts (television broadcasts) make it possible for 
doctors and medical students to get close-up views of 
surgeons performing operations. 

In Business and Industry. Television is used widely 
in business and industry. Television “sales meetings" 
can link together a company's salesmen in many parts 
of the country. This saves the time and expense of 
holding a convention in a central location. In heavy 


industry, TV often is used to speed production. For 
example, in steel mills a television camera can be 
placed near a furnace where it would be too hot for 
a worker to stand. Workers then can watch the furnace 
from a comfortable distance. Private ТУ installations 
also are used in many other places, such as in banks, 
hotels, and factories. 

In Government. Television has been installed in 
prisons and asylums. This makes it possible for a single 
guard to watch many inmates. Television is used in 
protecting our government-owned forests. In case of 
fire, the smoke appears on the TV screen, and the 
forest rangers can then locate the flames. 

Military training maneuvers have shown that tele- 
vision cameras can carry pictures of front-line battle- 
fields to commanders in their headquarters. Television 
also has been installed on guided missiles to help guide 
them to their targets (see GUIDED MISSILE). 


Kinds of Television Broadcasts 


Shows for Home Receivers are thc most familiar 
kind of /elecasting. To see this kind of broadcast, you 
turn on your TV set and tune in a station. You then 
can watch a television program—perhaps a variety 
show, a newscast, or a play. Such shows are broadcast 
by privately owned TV stations. Methods used in 
broadcasting these programs are discussed in detail 
later in this article. 

Pay-as-You-See Television. Hollywood studios are 
aware of the competition of TV, and most of them have 
refused to release new motion pictures for television. 
Sports officials often have refused to allow telecasts of 
sports events in order to protect ticket sales. Various 
means have been figured out for collecting an admission 
price from television viewers who watch special events 
or newly released movies at home. This kind of TV 
usually is called pay-as-you-see TV, or subscription TV. 

In pay-as-you-see TV, the telecast picture usually is 
“scrambled” so that it appears on the screen of an 
ordinary television set as a meaningless jumble of lines. 
But the person who wants to see the TV program can 
put a coin or a punched card into a little box that is 
attached to his set. When a coin or card is inserted 
into the box, the picture is unscrambled. 

Closed-Circuit Television. Some telecasts do not 
appear on home television screens. Instead, such pro- 
grams are broadcast on closed circuits. A closed circuit 
is a private TV system set up for a special audience. 


Radioactive Materials in an atomic-energy laboratory are 
viewed safely from a distance on a television screen. The operator 
uses remote controls to handle the materials. Special camera 
lenses and spectacles give him a three-dimensional picture. 
Argonne National Laboratory; U. S. Steel 
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The closed-circuit picture is transmitted on a long- 
distance cable, or, if it must travel only a short distance, 
on a wire connecting the camera directly with the 
receiver. 

Promoters of sports events and other attractions have 
used closed circuits to put telecasts of their shows into 
large theaters around the country. Spectators must buy 
tickets to enter the theaters. Promoters thus can obtain 
added income from TV without hurting the sale of 
seats at the event itself. 

Closed-circuit television has its widest use in busi- 
ness and industry. The “television sales meetings” 
conducted by large businesses are transmitted on a 
closed circuit. TV cameras and receivers used in a 
factory, steel mill, or place of business also operate on 
closed circuits, Closed-circuit systems can be installed 
in any building or outdoor area that has electricity. 


The Television Industry 


As an industry, television grew up almost overnight. 
Its start came in 1946. At that time, there were only 
about a dozen television stations with a few thousand 
receiving sets. Within ten years there were about 450 
TV stations and 34,000,000 receivers in the United 
States, serving an estimated 100,000,000 persons. 

Television Stations have been set up in large, medi- 
um, and small cities throughout the United States. The 
majority of the country’s stations are independently 
owned and receive their programs from the networks. 

A television station can be an extremely valuable 
piece of property, worth millions of dollars. Some 
stations make a great deal of money. Others find it 
hard to keep going. The success of a station depends on 
many factors. These factors include its type of programs, 
its competition, and the network with which it is 
connected. 

Local shows are produced by individual television 
stations. A local show originates in one city and is seen 
only in the homes of that city and its surrounding 
countryside. Usually, a local program is produced at 
relatively low cost without big casts or elaborate stage 
effects, Interviews, cooking demonstrations, and simple 
variety programs are typical of local shows. 


Television in a Steel Mill helps an operator guide a 
strip of hot steel as it moves along rollers. The operator 
can watch the entire strip on the TV screen. Without TV, he 
could see only a small part of the strip. 


Monitors in the control room 
show the picture which each of 
three or four cameras is taking. 
The director selects the picture 
to be telecast, If he desires the 
scene shown by camera 2, he 
says, "Take 2!" The technical 
director then puts camera 2 on 
the air. Engineers are seated at 
the monitors to adjust controls. 


Networks. The three major television networks are 
the American Broadcasting Company, the Columbia 
Broadcasting System, and the National Broadcasting 
Company. A network operates by linking together 
many stations. In this way, an advertiser can reach a 
nation-wide audience. 

The networks operate their own stations in several 
large cities, In addition, the networks send out their 
programs through independently owned stations known 
as affiliated stations. The affiliated stations receive in- 
come for carrying network commercial programs. 

Most network shows originate in New York City or 
Hollywood. Because the network show reaches a 
national audience, it is more elaborate and costs more 
to produce than most local shows. The network show 
attracts television's leading craftsmen. 

Television Manufacturers. Manufacturing television 
sets is a major business. The manufacturers employ 
hundreds of thousands of persons. The chief manu- 
facturing centers are in New England and around 
Philadelphia and Chicago. A television factory is an 
assembly-line operation. Hundreds of workers test 
various parts and assemble receiving sets. 


оп Station 


A Trip to a Televi: 


While watching television, you may wonder how 
the programs are planned and how they get on the air. 
Let's take a trip to a television station. 

The Studio is the room from which a show is staged 
and put on the air. A large station may have several 
studios. Studio A, for example, may be set up for a 
variety show. Studio B may be reserved for a newscast, 
Studio C for a quiz show, and Studio D for a three-act 
play. Some studios have large stages like those in 
theaters, and are furnished with seats for an audience. 
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A TRIP TO A TELEVISION STUDIO 


Control Room, left, is a sound-proof booth from which the 
director manages the show. At his side are a script girl, who 
times the program, and a technical director, who pushes buttons 
to put cameras on the air. The control-room staff observes floor 
activities through a glass wall and on TV monitor sets, 


Floor Manager receives instructions from 
the director while the show is on the air. The 
floor manager relays these instructions to actors 
and stagehands. He is in touch with the direc- 
tor through his earphones and microphone. 


In each studio, we see a maze of lights, cameras, 
scenery and microphones. Here, dozens of persons 
must do highly specialized jobs, yet must keep out of 
each other's way. 

Scenery and Equipment. When all the equipment for 
a TV show is in place, the visitor to a studio may be 
disappointed. Often it is difficult to see the actors, who 
may be hidden behind cameras and scenery. This is 
because the television program is set up to be watched 
on a TV set at home, not from seats in the studio. 

Much of the space in a studio may be taken up by 
scenery. In radio, the imagination of the listener must 
provide the setting for a program. In television, as in 
the theater and motion pictures, scenery must be built 
so that the setting can be seen. Scenery can be any- 
thing that a story demands—the inside of a home, a 
trench on a battlefield, or the interior of a submarine. 

In the studio, long-armed microphone booms follow 


SIGHT EFFECTS IN TELEVISION 


Tricks with Cameras fool the eye in television, 
just as sound effects fool 


the ear in radio. 


Make-Believe Rain. One 
camera is focused on the 
dancer and another on “rain- 
drops" being poured from а 

watering can. The two shots 
Pare put together on the tele- 
vision screen, giving the audi- 
ence a picture of a girl dancing 
merrily in the rain. 


CBS 


Studio Stage is jammed with equipment and technicians. Be- 
cause of men and cameras in the way, a studio audience often 
cannot see a scene being televised. Here, a cameraman has 
moved in for a close-up of the girl at the stairway. 


control room. In the control room, you will see techni- 
The microphone hangs a few inches above the setting cians watching separate television screens for each 
that appears on the TV screen. camera. These screens are known as monitors. Merely by 
Huge floodlights make the scenes bright enough for pressing a button, the technicians can put on the air 
the TV camera to pick them up clearly. Lights also any one of the scenes shown on the monitors. 
create moods and special effects. The lights are oper- One technique used in taking one camera off the air 
ated from a big switchboard. and putting another in its place is called a dissolve. 
The three or four cameras in the studio can be Actually, a dissolve is achieved by a special electronic 
focused on a scene from different heights or angles. A device which lets one picture merge into another 
camera may be mounted on a dolly, a small truck instead of making a quick switch, or cut. The device 
operated by two men. 'The dolly camera can swivel also can be used to put two cameras on the air at the 
around and up and down in much the same way that same time. This is called superimposition. 
one’s hand can swivel around, then up and down, by The Men Behind the Scenes 
use of the wrist and elbow. 
The Control Room. Each camera in a studio is 
connected by a big cable to what is known as the 


performers around to pick up what they say or sing. 


Producer. Probably the most important man in a 
television station is the producer. The producer is to a 


Outdoor Backgrounds can 
be projected onto a transpar- 
ent screen behind an actor. 
The motion picture shows 
through the screen and be- 
comes part of the television 
picture. Such backgrounds 
give television settings more 
realism than can be obtained 
by using painted scenery. 


Two Pictures in One can be seen on the television screen 
when a director superimposes, or merges, the pictures being 
viewed by two cameras. Here, the actors are in different cities, 
but they are brought together on one screen. An electronic de- 
vice makes it possible to divide the screen into two parts, 


CBS: United Press Int.; NBC 


Powerful Studio Lights are 
clustered above the sets. A 
technician controls the lights 
from a large switchboard. 


The Microphone hangs from 
a boom that follows the per- 
formers as they move. 


television program what a 
captain is to a ship. It is 
the responsibility of the pro- 
ducer to plan the show, 
choose the performers, su- 
pervise the writing of the 
script, attend the rehearsal, 
and see that the show is a 
good one to present. 

Director. The producer's 
chief assistant is the director. He has the actual job of 
putting the show on the air. The director chooses which 
picture from three or four cameras should be telecast 
at a given moment. He tells the actors how they should 
say their lines and how they should move about the stage. 

Specialists. It takes many specialists, highly trained 
in various branches of the theatrical art, to present a 
major television show. A casting director makes a pre- 
liminary choice of performers for the producer and 
director to consider. The scenic designer designs the 
scenery. The costume designer prepares the costumes, The 
prop man obtains such special items as an antique chair, 
a gold-headed cane, or vases of flowers that will be 
used on the program. The lighting engineer plans the 
special lighting that will be needed. Music and sound 
effects also are prepared by other experts. 

A technical director works with the director and keeps 
an eye on the technical problems connected with the 
camera work. In the control room, the technical direc- 
tor usually sits to the right of the director while the 
show is being broadcast. The technical director pushes 
the buttons which put cameras on the air, when the 
director tells him to. An audio engineer is in charge of 
the sound and the placement of microphones. The 
cameramen handle the cameras. Floor managers are in 
charge of activities on the studio floor, 
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A Teleyision Camera often is mounted on а dolly, which is a 
small truck pushed by one or two men. The camera and a seat for 
the cameraman are attached to a crane on the dolly. The long 
crane can be swung or lifted into many different positions, 


Stage Assistants. On stage, the director has two or 
three production assistants. Each has a specialized job. 
One assistant may arrange scenery moves, another may 
order changes in lighting, and a third may tell perform- 
ers when to come on or go off the stage. The director 
has three or four persons actually operating the lights, 
These men run up and down the catwalks above the 
studio stage, moving spotlights, changing the colors in 


the spotlights, and adjusting each of the various light 
areas. The director also has from six to twenty stage- 
hands to move the scenery in and out and handle the 
properties. 


Putting a Show on the Air 


Preparation of a major television show usually must 
take place within a week. This means that the creators 
of the program must design and build the scenery, the 
actors must memorize their parts, the lighting must be 
arranged, and the camera work must be blocked out in 
advance. If the show is a comedy. ariety program, it 
will probably be televised in a theater before an audience. 

The first persons to go to work usually are the writers. 
They plan and write the sketches for the performers, 
and try to prepare new jokes, if these are needed. 

On most variety programs, the same star is scen every 
week, but his supporting casts and guests may change 
with each show. 

Rehearsals. After the cast is assembled, rehearsals 
are scheduled. The first rehearsals of a television pro- 
gram do not take place in a television studio, but 
usually are held in a rehearsal hall or hotel. The floor 
of a rehearsal hall may be marked out with chalk to 
indicate where scenery or furniture will be placed 
during the real show. The director also plans how and 
where he will use his cameras. Meanwhile, the musi- 
cians are told what and when to play. Scenery is built 
in the carpentry shop. 

On the day of the performance, all the separate 
parts of a television show are brought together in one 
place—in the studio. The director has to fit the parts 
together. Up to now, he has been concerned primarily 
with the theatrical problems of the show. But on this 
day he meets the television problems. 

Camera Work. Throughout rehearsals, the director 


television at the Scene. Events outside the studio—a parade, for example—are 
telecast from a remote truck. The TV signal is sent back to the station by coaxial 


cable or by a microwave relay reflector on top of the truck. 


has developed various camera techniques. The show is 
produced with three or four cameras, each having three 
or four lenses. Each camera and each lens can be 
focused on the scene to provide different angles and 
distances. The director has about ten different views 
from which to choose. 

He knows that the size of the home screen demands 
that he provide viewers with frequent close glimpses 
of the performers. In certain acrobatic acts, for example, 
the director switches from a close view of the acrobat’s 
hands to a wide view as the acrobat does a double flip 
into the айг. He must make the switch within a split 
second. A change from one camera to another makes 
such a switch possible. 

It is possible in the television studio for showmanship 
to enter into the handling of the cameras themselves. For 
example, a figure dancing foward the television camera, 
rather than across a stage, looms larger and larger on 
the viewing screen. The fixed eye of the camera shows 
us something our own eyes could not see if we were 
sitting in the audience. Camera and lights together can 
create special moods and effects which serve to make 
a scene seem more real. д 

Television has borrowed many tricks from motion 
pictures. For example, one camera may have a faraway 
view of a tiny figure of a man dancing, while the other 
might have a close shot of a cup of tea. The pictures 
can be blended together so that the viewer sees the tiny 
dancer on the edge of the cup. 

As rehearsals progress, the director notes special shots 
which his cameras must catch. He knows that at best 
he will have seven or eight hours to train the camera 
operators where and when to point their cameras, and 
with which lens. On the day of the show, he will 
know exactly when he will switch from camera 1 to 
camera 3, then to camera 2, and back to camera 3. 

Live Show. As the moment nears for the program to 
go on the air, a studio visitor realizes how television 
differs from motion pictures. In making motion pic- 
tures, the action can be stopped and the scene can be 
done over if it is not right the first time. Television has 
what is called a sustained, or live, performance. Once a 
live show has started, there can be no stopping. 

After the show has started, it must run an exact 
length of time, usually 30 minutes or an hour. It can- 


not be too short. It cannot be too long. Inside the 
control room, a script girl sits next to the director, a 
stopwatch in her hand. She carefully times each por- 
tion of the show. If an acrobatic act runs longer than 
it did in rehearsal, the director may have to cut out 
one of the songs planned later for a singer in the show. 
By the time of the performance, each member of the 
technical staff is supposed to know the show perfectly. 
Each cameraman must have his camera pointed at the 
right action at the right moment. 

Inside the control room, it is completely quiet for 
the director. He watches his monitors with experienced 
eyes and telephones instructions to his assistants in the 
studio, who wear earphones. At the same time, he calls 
instructions to the technical director. A few moments 
might sound like this: 


"Take т... . tell camera 2 to frame the girl a little 
tighter. . . . that’s it.... take 2... . ready 1 on the 
dancers... . thatsit.... take 1... . tell 2 he's free 
to make his lens change to the wide angle . . . . ready 
on3.... take 3 .... ready to dissolve to т 
dissolve . . .” 


In the studio, directors usually prefer to switch from 
one camera to another as seldom as possible. They 
rely mainly on the swivel-armed dolly camera, or on a 
hydraulic crane which can zoom the camera up several 
feet or down to the floor in a few seconds. With a dolly 
ora crane, the director can keep the effect of a contin- 
uous flow of movement on the screen at home. 

Earphones. When the show is on the air, many 
studio assistants wear earphones. The earphone hook- 
ups are a private telephone system. The floor manager 
receives instructions from the director through ear- 
phones. Cameramen wear earphones that are connected 
with either the director or technical director. Orchestra 
leaders and various technicians also are connected with 
the director and his assistants in the control room. 

Audience. The comedy-variety show may originate 
in a theater which has been adapted to the needs of 
television. The theaters have seats for a live audience. 
The reaction of an audience—its laughter or applause— 
is helpful to a comedian in the timing of his lines. 
Some programs, such as quizzes and give-aways, use 
the studio audience as part of the show. Such programs 
are known as audience-participation shows. 
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Most plays of a serious nature are telecast without 
an audience. The reaction of the audience might only 
be disturbing. Yet an audience may be present for light 
comedies. In some cases, technicians make use of 
“mechanical laughter.” The laughter of an audience is 
recorded in advance. Then a sound engineer “dubs it 
in" wherever the director thinks it should come. 
Producers believe “mechanical laughter" creates a re- 
sponsive mood in the living room for watching a comedy 
or variety show. 

Remote Show. The television show that comes from 
a studio is one of the two major types of programming. 
The other type is known as the special events program. 
Because the special events program comes from outside 
the studio, it is commonly known as a remote pick-up, 
or as a remote. The remotes which are most likely to 
appear on television are events such as political con- 
ventions, the inauguration of the President of the 
United States, speeches by important persons in public 
life, and sports events. 

Each kind of remote program must be covered in a 
different way. In boxing or wrestling, the director 
merely keeps two pictures available at all times, with a 
medium view of the ring on one camera and a close-up 
view on the other. Baseball is more complicated be- 
cause there are so many areas where the ball, or action, 
may be. For example, often, with a man on third base 
and a line drive toward first base, the cameras cannot 


TERMS USED IN TELEVISION 


Business means any specific action, gesture, or pan- 
tomime performed on stage. 

Commercial break is time taken out for advertising. 

Cyc is an abbreviation for cyclorama, a curved back- 
drop of heavy material which provides a neutral back- 
ground for the stage. 

Drop is a drape, piece of canvas, or curtain on which 
a scene is painted. It drops behind the actors to form 
a background. 

Dry run is a rehearsal staged without cameras. 

Film clips are sequences of film, 

Flat is a piece of scenery consisting of a painted canvas 
stretched on a wooden frame, 

Gain is a term meaning strength as applied to the 
volume of sound or the brightness of a picture. 

Ghost is a second image superimposed on the desired 
image appearing on the television screen. A ghost is 
caused by a reflected signal that arrives on the TV 
screen a fraction of a second later than the desired 
picture. 

Package is a complete program, including script, cast, 
and music, which is sold as a unit either to a sponsor 
or a network. 

Simulcast is a program broadcast over radio and ТУ 
at the same time, 

Spot is an advertising announcement, running any- 
where from twenty seconds to a minute in length. 

Station break is time taken out to identify a station. 

Teleprompter is a device out of camera range, from 
which a TV performer or speaker can read his lines. 
The script is printed in large type on a roll of paper in 
the machine. ‘The performer reads his lines as the device 
unrolls the script. 

Test pattern is a special design broadcast by a tele- 
vision station, By looking at the design on the television 
screen, a serviceman can tell if the TV set is properly 
adjusted. Lines and circles in the test pattern are dis- 
torted if the set is not working properly. 
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catch all the action at once and the announcer must 
explain what has happened. 

For a remote program, the director tries to inspect 
the scene in advance and put his cameras where he 
thinks most of the action will take place. 

Filmed Shows. Many motion-picture films are shown 
on television. Film is used widely in newscasts, much 
as it is in theater newsreels. Sometimes a play will 
combine film with dramatic scenes taking place in 
a studio. The larger television stations and networks 
have film rooms where producers can obtain quickly 
almost any kind of motion picture needed. In big 
stations, motion pictures are telecast from projectors in 
the film room. 


Television as an Art 


To writers, musicians, performers, directors, techni- 
cians, dance arrangers, and others, television is an art. 
The hours and hours of weekly programming add up to 
almost unlimited demands for originality and new ideas, 

Writing. One of TV's most important contributions 
to the world of art is the television play. The original 
TV play usually is written for a one-hour or ninety- 
minute program. Often it may be compared favorably 
in quality with either stage plays or motion pictures, 
Among the important TV playwrights are Robert Alan 
Aurthur, Paddy Chayefsky, David Davidson, Reginald 
Rose, Rod Serling, David Shaw, and Gore Vidal. 

Acting on television demands the same talent ex- 
pected of a stage actor or motion-picture player. But 
the acting itself is somewhat different on television. 
The area of movement in a studio is extremely limited. 
Because performers often are shown in close-up on a 
small screen in the home, they also must be careful of 
their gestures and mannerisms. Broad playing that 
might be acceptable on the stage may seem ludicrous 
on a TV screen. In playing to small family groups in the 
home instead of to a large theater audience, the tele- 
vision actor is working on a more intimate basis than a 
stage performer. This intimacy sets television apart from 
the theater and the motion picture. 

Producing. A wide range of artistic talent is employed 
in producing a television show, Behind-the-scenes 
workers—the costumers, the make-up men, the scene 
designers—all play a vital part in a production’s suc- 
cess. The cameramen and the engineers must under- 
stand and complement the director’s artistic judgment 
and sense of timing. 

The various creative elements in a television show— 
the scenery, the music, the lighting, the costuming, and 
the camera work—have a common goal: to heighten 
the effectiveness of what the writer is trying to say and 
the way the actors bring the parts in the script to life. 
For TV, as for all other forms of the theatrical art, the 
play is the thing. 

Television Awards. Scveral awards arc presented 
each year to television actors, writers, and technicians. 
Various magazines, businesses, and associations spon- 
sor these awards. They are given in recognition of out- 
standing achievements in the field of television. 

Among the honors are the Emmy Awards, Emmy 
Awards are presented each year by the Academy of 
Television Arts and Sciences, an industry organization. 
They are given to the individual stars and programs 
which are rated superior in their specific classifications. 
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The Lens is the eye of the 
television camera. It focuses i 
the light rays of a scene being 
telecast onto the photoelectric 
screen of the camera tube. 


The Screen changes the light 
rays into electrons. The elec- 
trons flow to a plate called 
the target. They form an elec- 
tronic picture on the target. 


The Target receives strong 
electrical charges that repre- 
sent the white areas of the pic- 
ture. Weaker charges are the 
gray and black areas. 


The Emmy is TV's equivalent of the motion-picture 
Oscar award. 

Some other television prizes are the Peabody Awards 
administered by the University of Georgia School of 
Journalism. The Peabody Awards also are presented 
each year to outstanding individuals and programs. 


How the Television Camera Works 


The Lenses. How does the television camera compare 
with the human eye? If a person with normal eyesight 
is standing in a room, his eyes can see the entire room. 
He can see any object in it, just by looking at the whole 
or at cach part. His eyes focus automatically on what 
he wants to sec. The television camera also can see 
objects in a room, but it needs some help to bring 
different kinds of views into proper focus. Glass lenses 


HOW SCANNING WORKS 
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Image Orthicon Tube 


HOW THE TELEVISION 
CAMERA WORKS 


The Image Orthicon Tube, or Camera Tube, is the heart 
of the television camera. The tube changes light rays into an 
electronic signal that is broadcast and picked up by TV sets. 


The Scanning Beam crosses the television screen 
525 times to trace a complete picture, The swift 
beam brings out a picture 30 times a second, Its speed 
is much greater than that of the fastest jet plane, 


Scanning 
Beam 


The TV Picture actually is made up of tiny 
dots which the scanning beam has picked off 
the target, one by one. But the dots are so 
close together on the screen that they look 
like one complete picture to the human eye. 


Electron Gun 


An Electron Gun shoots a scanning beam, or series of elec- 
trons, onto the target. Some electrons bounce off the black and 
gray areas of the electronic picture on the target to form a 
returning beam. The returning beam of electrons is amplified 
many times to become the broadcast picture signal. 


must be placed in front of the camera’s electronic eye 
in order for it to see the wide view, the medium view, 
or any particular close-up view of the room. 

The television camera must be able to change its 
focus in the shortest possible time. To make a quick 
change possible, the lenses are placed on a turret which 
revolves around the eye of the camera, A certain lens 
needed for a specific scene then can be placed in front 
of the eye simply by moving the turret. A lens with a 
short focal length gives the camera a wide view. If the 
lens has a long focal length, the view is narrow and 
appears closer from the same camera position, See Lens. 

Television engineers have designed a lens with some 
of the focusing ability of the human eye. It is called a 
Zoomar lens. With this lens, the camera operator can 
focus on a single object only a few feet from the eye of 
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the camera, and also “zoom” out to focus automatically 
on a faraway object. 

Pattern of Light. When we look at an object or a 
scene, our eyes see the light reflected from it—the dark 
spots, the bright spots, and the shaded spots. What we 
actually see is a pattem of light. In television, it is the 
function of the electronic camera to change this pattern 
of light into a pulsating electric current. These electrical 
impulses, or spurts of electricity, are changed into 
electromagnetic waves, more commonly called radio 
waves. These waves are sent through the air to receiving 
sets. A receiver then changes these waves back into 
electric impulses which re-create on the picture tube 
the original pattern of light picked up by the camera. 

Image Orthicon. The heart of the camera is an elec- 
tronic tube. The first camera tube was called the icon- 
oscope. This tube was not sensitive enough to pick up 
pictures clearly, so it was replaced by a better camera 
tube called the image orthicon. The image orthicon is 
both a cathode-ray tube and a vacuum tube. See 
CATHODE Rays. 

Inside the image orthicon tube is a Screen, or plate, 
that is sensitive to light. The pattern of light seen by the 
camera is focused by a lens onto this screen. When 
light hits the screen, a photoelectric action causes the 
screen to release electrons. The dark areas of the pattern 
set off few or no electrons. The bright areas set off a 
large number of electrons. The shaded areas set off a 
medium number. Thus, there 
arc different strengths of elec- 
trical impulses for the differ- 
ent parts of the original 
pattern of light. 

Target. The electrons on 
the screen of the camera tube 
flow to a second plate, called 
the target. On the target, the 
electrons produce positive 
electrical charges. The 
strength of the charge at 
cach point on the target de- 


CBS Television 


Broadcasting Antenna is usually placed on top of a build- 
ing or hill. Television signals cannot follow the curve of the 
earth, but a high antenna increases their range. From the antenna, 
sight and sound signals go in all directions to TV receiving sets. 


pends on the number of electrons arriving there, If we 
could see the electrical charges, we could sce an image 
of the scene picked up by the television camera on the 
back surface of the target plate. 

Electron Gun. The entire “electrical image” on the 
target plate cannot be transmitted into the air asa 
complete picture. Instead, the image must be broken 
up and sent over the air bit by bit. This is done with 
the help of an electron gun, a device inside the camera 
tube. The gun shoots a beam of electrons onto the 
“electrical image” on the back of the target. 

Scanning Beam. The electron beam is called a scan- 
ning beam. It moves rapidly but in an order ly and uni- 
form manner, across the image area of the target, The 
beam direction is controlled by electromagnets so that it 
moves swiftly across the entire target (see ELECTRO- 
MAGNET). Variations in the magnetic field cause the 
beam to sweep across the target in successive horizontal 
lines, starting at the upper left-hand corner of the scene, 
At the end of each sweep, the beam is quickly returned 
to the left side and at the same time moves down a tiny 
fraction of an inch. There it is in position to begin a new 
sweep and a new line. 

The beam covers every other line of the image area 


until it finally arrives at the lower right-hand corner of 
the picture. From there, it is quickly snapped back to 
the upper left corner, and begins to trace the line that 


it omitted in the first passage. This process is called 
scanning. The beam scans the image area coni inuously 
at a very rapid rate, 

Compare scanning with the way your eyes follow the 
lines of type in reading this printed page. You read each 
line in succession. But in television the scanning beam 
reads all the odd lines (1, 3, 5, etc.) first and then goes 
back to read the even lines (2, 4, 6, etc.) It then retraces 
its path on the target, repeating this over and over. 
If the scene contains moving objects, the spurts of 
electrons will vary each time the beam completes one 
scanning of the complete image. Thus, the camera tube 
has a new picture to scan each time it makes its journey 
along its scanning path. The video (picture) signal will 
register these changes as differences in the strength of 
the electric current, 


HOW TELEVISION IS TRANSMITTED 


Microwave Relay Towers carry TV signals 
great distances across the country. The signals 
are relayed from tower to tower. In this way, 
the signals go around the curve of the eartl 


Coaxial Cable, right, also carries 
TV signals long distances from city to 
city. The cable is laid underground. 


AT. &T. Co. 


The scanning process must be very fast to pick up the 
many small details that make up the light pattern of a 
picture, and to allow for rapid movement of objects 
in a scene. In the United States, all television stations 
use a scanning rate which has the complete image 
scanned in 525 lines. Thirty complete pictures are sent 
out each second. This means that each sweep of the 
scanning beam across one horizontal line of the picture 
takes place in a little less than тууроо of a second. 

Returning Beam. When the negatively-charged elec- 
trons of the scanning beam get near the target, some of 
them unite with the positive charges on the plate. 
This happens because unlike electrical charges attract 
each other. The unused electrons in the beam are turned 
back along the tube and flow to a collector. 

A highly charged spot on the target screen represents 
a brightly lighted area in the scene. When the electron 
beam strikes a highly charged spot, it loses more elec- 
trons, and the return flow of electrons is reduced. When 
the beam encounters a dark area, the return flow of 
electrons increases. Thus, as the beam moves over the 
target, the flow of electrons back to the collector pulses 
in accordance with the light pattern of the scene. 

The movement of electrons in this return flow is the 
same as a pulsating electric current. By means of an 
electron multiplier, the current is amplified roughly 500 
times. It then becomes the video signal which is sent to 
the transmitting tower of the television station or is 
sent over television networks. To make it ready for 
broadcasting, special synchronizing pulses are added to 
the vidco signal to lock television receivers into exact 
step with the camera’s scheme. 


How TV Travels Through the Air 


Transmitting Television. In a large network station, 
the signals from the TV cameras and microphones are 
sent from the studio control room to what is known as 
master control. Engineers in the master control room 
make last-minute adjustments in the signals. They 
keep track of what is going on in every studio within 
the station. The engineers make certain that the right 
show is on the air at the the right time. Meanwhile, the 
video signal from the camera and the sound signal from 
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the microphone are amplified separately. The signals 
then are sent to the transmitter. The transmitter gener- 
ates power which carries the television signals through 
the air. 

At the transmitter, each signal from the TV camera 
modulates, or tunes, the “carrier” wave that goes out 
into space. Television waves have extremely short wave 
lengths. The short waves limit the maximum distance 
from a transmitter at which a good picture can be 
received. This maximum distance is about as far as 
you could see to the horizon if you were to climb to 
the top of the station’s antenna. The range of televi- 
sion stations is usually from 75 to 150 miles, depending 
on their transmitter power and antenna design. In 1957, 
it was discovered that a few TV waves are reflected by 
the troposphere, making it possible to broadcast more 
than 500 miles with special equipment. 

Broadcasting Antenna. Television stations use high 
buildings or hills on which to set up their antennas, 
so that they can send their signals as far as possible. 
The signals are fed from the transmitter to the antenna. 
From the antenna, they are broadcast into the air. 

Cables and Relays. In order that many people across 
the nation may receive programs taking place in cities 
too far away to get them directly, the sound and video 
signals of network programs are sent to many stations 
at the same time. Each station then broadcasts the 
program for viewers in its own vicinity. Links between 
stations form the network. These links may be either 
coaxial cables or microwave radio relays. Coaxial cables 
are long-distance telephone cables suitable for carrying 
video signals (scc Coaxrar Caste). Microwave radio 
relays are located on towers spaced across the country 
about 30 miles apart. They automatically receive, 
amplify, then retransmit the signals by microwave radio. 
These signals must be changed back into TV waves to 
be received by television receivers. See MICROWAVE. 

Channels. ‘The carrier waves used to transmit tele- 
vision signals from a station to a receiver are known 
by two names: very high frequency (VHF) and ultrahigh 


j fre quency (UHF). The frequency of a wave is the number 


HOW THE TELEVISION RECEIVER WORKS 


The Receiving Antenna picks up 
the broadcast signal and feeds it by 
wire to the TV set. The set changes 
the signal into a picture with sound. 


ГА Television Set 


The TV Screen is coated with a fluorescent chemical that glows 
when hit by electrons as the scanning beam rapidly traces the picture. 


Picture Tube 


The Kinescope, or Picture Tube, is the heart of the 
TV receiving set. An electron gun in the tube shoots 
a scanning beam, or series of electrons, onto the screen. 


Screen 


Separating 
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of times a second it is sent 
into the air. The frequency 


of the wave also deter- COLOR 
i the length of the TELEVISION 
mines g CAMERA 


wave. The more frequently 
the wave is sent out, the 
shorter the length of the 
wave. VHF waves are sent 
out between 54,000,000 and 216,000,000 times a 
second. UHF waves are sent out between 470,000,000 
and 890,000,000 times a second. The difference bè- 
tween VHF and UHF waves is that the VHF waves 
generally travel farther and cover a wider arca. For the 
sake of convenience, the frequency of the carrier wave 
on which video signals are sent is commonly known as 
a channel. There are twelve VHF channels and seventy 
UHF channels, making a total of eighty-two. The VHE 
channels are numbered from 2 through 13 and the 
UHF channels from 14 through 83, for the different 
frequencies. 


How TV Is Received at Home 


Receiving Antenna. The TV waves sent from a trans- 
mitting station are fed into a home television set 
through a receiving antenna, or aerial, The receiving 
antenna usually is placed on top of a house, in an attic, 
or on top of the set itself. A lead-in wire connects the 
antenna with the television set. For the best reception, 
the antenna should be placed in a position that puts the 
dipoles (horizontal rods) at a right angle to a straight line 
drawn between the receiver and the transmitting sta- 
tion. Some antennas can be rotated. Rotation makes 
it possible to change the direction of the antenna so 
you can receive clear signals from each of several widely 
separated stations. See ANTENNA. 

Television Receiver. The TV camera has now picked 
up a scene, changed the scene into a pattern of light, 
and converted the light pattern into electrical impulses 
and electromagnetic waves. The electrical impulses 
have been used to modulate, or tune. the electro- 
magnetic carrier waves. These waves are sent through 
the air into your TV set at home. Now the TV receiver 
has to convert these modulated waves into a pattern of 
light that can be seen on the viewing screen, 

Kinescope. The heart of the receiver is a cathode 
tay tube called the kinescope, or picture tube. The 
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HOW COLOR TELEVISION WORKS 
Broadcasting Color Television 


Camera Lens collects light rays in full color. 


Mirrors separate the light rays into three primary colors of light, 


Three Image Orthicon Tubes are inside the 

color television camera, With the help of a lens 

system and reflecting mirrors, light rays are focused 
“Lens on the face of each tube. Each tube changes the 
light rays into electronic signals for each color, 


Camera 


{hes Each Color Signal is divid- 


ed and sent to devices called 
an encoder and an adder to 
make it possible to send the 
television broadcast in both 
color and black and white, 


The encoder 
strengthens the 
color signals. 


The adder 
forms the black- 
and-white signal. 


Transmitter 


The Transmitter sends out a combined signal that 
carries the broadcast in color and black and white, 


incoming signals first are changed back into pulsating 
electrons. These impulses-eontrol the electronic beam 
from an electronic gun in the kinescope. The beam 
scans the surface of a fluorescent screen in the enlarged 


end of the picture tube. This causes the fluorescent 
chemical on the screen to give off light; bringing out 
the picture. 

The amount of light given off on any part of the 
fluorescent screen depends on the strength of the beam, 
which is regulated by the incoming stream of electrons. 
The electronic beam produces hundreds of thousands 
of glowing spots on the fluorescent screen. Each spot 
glows for a few thousandths of a second, and all the 


spots combine to produce the effect of a complete * 


picture. The quality of the human eye called per- 
sistence of vision makes each picture blend into another. 
The constant Scanning over and over allows for a 
change or motion in the picture. 

Other Receiver Parts. A TV receiving set also in- 
cludes many other parts, There may be twenty or 
thirty vacuum and gas-filled tubes or transistors in a 
large-screen set. Each set contains complicated circuits 
for both sound and picture. Tuners, amplifiers, and 
mixer-oscillators all play a part in routing a signal 
into the picture tube. The speaker puts out the sound. 
See ELECTRON ICS; RADIO; TRANSISTOR. 

Tuning. Adjusting the receiver to pick up a program 
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that a person wants to see is called tuning a television 
set. On the front of most sets is a dial which shows the 
channels used by different television stations. If a 
peron wants to receive a station transmitting on 
channel 4, he turns the dial to the spot marked “4.” 
Other controls are used to adjust the sound volume and 
fix the contrast between dark and light areas of the 
picture. There are also “vertical” and “horizontal” 
controls for keeping the picture correctly centered on 
the screen. 

Inside the back of the set there are several other 
controls for adjusting the picture. Only a TV service- 
man should tune these controls, because of the dangers 
of high voltage in the set. 


Color Television 


Wonderful as television is in black and white, it is 
made even more wonderful in color. The dancers, mu- 
sicians, and actors are more lifelike in color television. 
Costumes and settings are far more appealing. You can 
actually see more in color television than in black and 
white. For example, telecasting a football game in color 
makes it casier to identify the players. 

Color itself, of course, is not actually sent through 
the air when you see splashes of red or yellow on a 
color TV screen. Instead, individual spurts of electrons 
representing red, blue, and green are transmitted. 


Receiving Color Television 


Home TV Antenna picks up 
broadcast. A wire connects the 
antenna to the receiving set. 


A Black-and-White TV Set 
picks up only the black-and- 
white signal to receive the 
same telecast shown on the 
color set. 


Black-and-White 
TV Set 


Color Set 


Picture Tube 


TELEVISION 


Red, blue, and green are the primary colors of light, 
and they are therefore the primary colors in television. 
"They are used in television to make all other colors. In 
television, red and green are mixed to make yellow. 
You get white on television if red, blue, and green are 
mixed in the proper amounts. Mixing light is different 
from mixing paints, where the primary colors are red, 
blue, and yellow. See Согок (color picture, Color in 
Light). 

The Color TV Camera has three image orthicon 
tubes, one for each color. In front of each image 
orthicon is placed a color filter—one for red, one for 
blue, and one for green. The light image formed by the 
lens is divided equally among all three tubes by a 
mirror and filter system. Each tube produces a video 
signal, or electrical impulse, corresponding to the color 
of light that goes through its filter. These signals for 
red, blue, and green then are put on the air, after they 
have been combined into a single signal. | 

The Color TV Receiver has only one picture tube. 
However, there are three electron guns in the color 
picture tube. One gun is for red, another for blue, and 
a third for green. The face of the color picture tube 
consists of hundreds of thousands of tiny dots of a 
material called “phosphor.” When electrons hit a 
phosphor, the phosphor lights up. The phosphors are 
clustered on the face of the television tube in groups of 
three. One phosphor in a group is for red, another for 
blue, and a third for green. 

The beam of electrons sent out by the gun for red 
hits the phosphors that produce red. Electrons from 
the gun for blue hit the phosphors for blue, and those 
from the gun for green land on the phosphors for green. 


Three Electron Guns are in the picture tube of 


Shadow Mask 
the color TV set. Each gun shoots a scanning beam. 
Tiny dots, or phosphors, cover the screen. Each beam эу 
brings out its own color as it hits the phosphor for [7 No 
red, green, or blue. The picture comes ovt in full color. (N 
ka 0 Phosphor Dots 


on Screen 


Shadow Mask in back of the screen guides 
scanning beams to their corresponding phos- 
phors. Holes in the mask keep the red beam, 
for example, in line with the red phosphors. 
The phosphors are in groups of three. 


Color 


Screen 
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The tiny phosphors are so close together that the three 
primary colors blend into cach other, giving a true-to- 
life picture in full color. When a picture is sent in color, 
it also can be seen in black and white on black-and- 
white receivers. A broadcasting device known as an 
electronic adder forms the black-and-white signal. 

An experimental type of color picture tube employs 
only one gun. Instead of using dots of phosphor, it 
has tiny strips or lines of phosphor laid across the face of 
the tube. By an electronic switching system, the single 
beam hits the red, blue, and green strips in rapid 
Succession to give the effect of a complete color picture. 


Television Recording Devices 


Television stations have two ways to record programs 
for rebroadcast at a later time. 

Kinescope Recording is a method by which a motion 
picture is taken of the action shown on a kinescope re- 
ceiving tube. This transfers to film the complete pro- 
gram, including the sound. The film may be shown later. 

Tape Recording is another method of recording tele- 
vision programs. In recording sound, the tape recorder 
captures the spurts of electrons from the microphone 
and preserves them on magnetic tape. When this 
magnetic tape is played back through a recorder, the 
sounds are heard just as they were originally made. In 
television, the electrons coming from the cameras are 
preserved on magnetic tape in the same way. When the 
tape is played back, the picture can be seen again. 


Government Regulations 


Television, like radio, is regulated in the United 
States by the Federal Communications Commission 
(FCC). Congress established this agency to supervise 
broadcasting. The FCC decides which stations may 
have a channel on which to broadcast. The FCC does 
not have authority to censor the content of programs, 
but it can revoke a station's license if the station 
continually violates established rules. The FCC is like a 
traffic policeman, making sure that each station stays 
in its own “lane.” The Commission also establishes the 
technical standards under which stations broadcast. 
The FCC has reserved 242 TV channels throughout 
the United States for educational television stations. 


Television in Other Countries 


Television has expanded in all parts of the world. 
Every major country has at least one television station 
in operation. Great Britain has about 10,000,000 sets, 
There are about 4,000,000 sets in Russia and about 
3,400,000 in Canada. A television network called 
Eurovision links most European countries. This network 
extends from Great Britain to West Germany, and from 
Denmark to Italy. 

Television is presented in Great Britain by the 
British Broadcasting Corporation (BBC) and by the 
Independent Television Authority (ITA). The BBC, a 
public corporation created by the government, carries 
no advertising. It is financed by license fees collected 
from TV set owners. The ITA is a private network sup- 
ported by advertising. 


Careers in Television 
There are hundreds of thousands of persons employed 
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in jobs related to television. By far the greatest number 
are in service, sales, and manufacturing. Almost from 
the beginning of television as a major business, the 
most notable shortage of trained personnel was in 
television receiver installation. TV maintenance and 
service technicians require more complex and special. 
ized training than most radio technicians would need, 
Requirements for a television receive) sales position, 
and for most manufacturing jobs, are essentially the 
same as for radio. 

The most sought-after television jobs probably lie in 
programming. Here, persons with almost all forms of 


artistic talent are required: writers, actors, musicians, 
dancers, directors, producers, scenery artists, and 
costume designers. Here, too, young men and women 
frequently hold positions of the greatest ‘esponsibility, 

Engincers with specialized training are needed for 


research and development jobs in television. Basic re- 
quirements for rescarch jobs are a college degree in 
engineering or physics, and practical experience іп 
laboratory electronics. The researcher should also have 
some radio experience and a sound understanding of 
television operations. 

The television industry is creating indirect vocational 
opportunities in many other fields. Publishers have 
started new magazines devoted exclusively to tele- 
vision. TV commercials have created new business for 
the advertising agencies, thus providing more jobs for 
artists, copywriters, and account executives. Painters, 
decorators, technicians, engineers, and publicity men 
also have found work in television. 


History 


The story of television began hundreds of years ago, 
when scientists first began experimenting with elec- 
ticity. Since then, many men have contributed to the 
development of television. See INVENTION (color picture, 
The Family Tree of an Invention). 

Beginnings in the 1800's. In 1817, Baron Jóns 
Jakob Berzelius, a Swedish chemist, discovered an 
element which he called selenium (see SELENIUM). 
Little came of his discovery until the 1870's. It then 
was discovered that selenium, a nonmetallic element, 
becomes a strong conductor of electricity when it is 
exposed to light. Further experiments with the strange 
new element led to the development of the photo- 
electric cell, which converts light variations into 
electrical impulses, The photoelectric cell helped make 
television possible (see ELECTRIC Eyer). Meanwhile, in 
1878, Sir William Crookes invented the Crookes tube, 
a forerunner of the modern cathode-ray tube, an essen- 
tial part of television. 

Paul Gottlieb Nipkow, a German, proposed the first 
practical television system in 1884, using mechanical, 
rather than electronic, devices, Nipkow scanned the 
early television subjects by using a disc with a spiral 
pattern of holes punched in it. This disc was placed 
between the subject and a powerful light. With this 
arrangement, only the light passing through one hole 
at a time could shine on the subject. As the disc re- 
volved, light from the first hole would pass across the 
subject near the top. The light from the second hole 
would pass across the subject a little lower down, and 
so on until, when the disc had completed a revolution, 
the subject had been completely scanned. 


The light reflected from the subject fell with varying 
intensity on a light-sensitive cell. This set up a current 
of electricity of corresponding variations in strength. 
This fluctuating current operated a lamp. The bright- 
ness of the lamp changed in exact proportion to the 
variations in the light reflected from the subject. A 
second disc, similar to the one used to scan the subject 
and revolving in step with it, was placed between the 
lamp and the observer, who thus saw a reproduction 
of the subject. 

Developments in the 1920's. Scientists applied the 
work of Nipkow, Heinrich Hertz, John Fleming, Thomas 
Edison, and Lee De Forest toward the development of 
television, Hertz, Fleming, Edison, and De Forest had 
made valuable discoveries used in radio (see КАРО 
[History of Radio]). 

In 1925, Charles Francis Jenkins, an American, 
conceived the idea of transmitting a picture by com- 
bining photography, optics, and radio, and using the 
scanning disc with vacuum-tube amplifiers and photo- 
electric cells, A similar experiment was conducted in 
England at almost the same time by John Logie Baird. 

These first TV pictures were poor, because only a 
few impulses could be transmitted in a short time. A 
more efficient system was found in the earlier work of 
Vladimir Kosma Zworykin of the United States. In 
1923, he had filed a patent application on the icono- 
scope, an electron camera tube. 

Another American television pioneer, who conceived 
a different electronic scanning system, was Philo T. 
Farnsworth. In 1922, while he was a sixteen-year-old 
high-school student, Farnsworth described his idea to 
his physics teacher. The Patent Office later granted 


1878 Sir William Crookes invented the Crookes tube, 
which produced cathode rays. 
1884 Paul Nipkow patented a mechanical scanning disc. 
1888 The first photoelectric cells were designed. 
1923 (Dec. 29) V. К. Zworykin applied for a patent on 
the iconoscope, one of the first camera tubes. 
1925 Charles Francis Jenkins used a scanning disc with 
vacuum-tube amplifiers and photoelectric cells. 
(Nov. 18) All-electronic television receiver, with 
the kinescope as the picture tube, was demon- 
strated by Zworykin. 
(July 30) The National Broadcasting Company 
(NBC) began operating W2XBS, an experimental 
television station in New York City. 
(July 21) The Columbia Broadcasting System 
(CBS) started a regular schedule of television 
broadcasting on Station W2XABin New York City, 
(Oct. 30) NBC began experimental television 
broadcasts from atop the Empire State Building, 
New York City. К 
(April 30) NBC introduced television as a regular 
service. Franklin D. Roosevelt was the first Presi- 
dent to be seen on TV. Д 
(June 24) Coaxial cable was used for the first time 
between New York and Philadelphia. 
(Oct. 27) First experimental color broadcast was 
made from the CBS transmitter in New York City. 
Stations WNBT and WCBW in New York City 
were the first transmitters commercially licensed 
to go on the air. 1 
(Oct. 25) Image orthicon tube was introduced. 
(Sept. 17) First postwar TV sets went on sale. | 
(Jan. 3) First telecast showing Congress in session 
was made from Washington, D.C 
(Jan. 20) Inauguration of President Truman was 
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Farnsworth a patent on his image dissector, or camera 
tube. He also made other contributions to television. 
For the receiving end of television, in the 1920's, 
Zworykin and others developed an electron tube called 
the kinescope. The picture picked up by the icono- 
scope is reproduced on the face of the kinescope. 

Progress in the 1930's. On July 30, 1930, the Radio 
Corporation of America and its subsidiary, the National 
Broadcasting Company, began operating an experimen- 
tal television station, W2XBS, in New York City, using 
mechanical scanning equipment. The station intro- 
duced kinescope receivers in 1931. The Columbia 
Broadcasting System started a regular schedule of tele- 
casting on Station W2XAB in New York City on July 
21, 1931. The telecasts on W2XAB continued until 
Feb. 23, 1933. In 1931, an NBC television trans- 
mitter was installed atop the Empire State Building in 
New York City. RCA completed an all-electronic 
system using the iconoscope in 1933, On April 30, 
1939, just as the New York World’s Fair was opened, 
the first regular commercial television broadcasts were 
begun in New York City. 

Television production was discontinued during 
World War II. Meanwhile, more sensitive cameras 
were made possible by RCA’s image orthicon tube. 
The number of lines per image was advanced to 525, 
and other major technical advances occurred. 

The Television Boom. In 1946, after World War II, 
'TV began to burst upon the American scene with a 
speed unforeseen even by the most optimistic leaders 
of the industry. The novelty of seeing TV pictures in 


FAMOUS FIRSTS IN TELEVISION 


seen over 15 stations from Boston to St. Louis. 

(May 11) First color telecast of a surgical opera- 

tion was made from the University of Pennsylvania 

hospital in Philadelphia. 

(Sept. 4) First coast-to-coast television broadcast 

showed President Truman opening the Japanese 

Peace Treaty Conference at San Francisco. 

1952 The Democratic and Republican National Con- 

ventions were televised to a nationwide audience 

for the first time. 

(Oct. 31) First hour-long program in electronic 

color was broadcast. 

(Dec. 17) FCC approved standards for commercial 

broadcasts in color. 

(Jan. 1) Telecast of the Rose Bowl parade in 

Pasadena, Calif, was the first program to be 

broadcast in color on a nationwide network. 

1955 (Jan. 19) First motion pictures of a presidential 

press conference were shown on television. 

(May 12) A tape recording of a color ГУ program 

was transmitted over a closed circuit from New 

York City to Saint Paul, Minn. 

(Apr. 15) World's first all-color television station, 

WNBQ, began operating in Chicago. All live pro- 

grams produced at the station are color telecasts. 

1958 Canada completed the world’s longest television 
network. It stretches 3,900 miles from Sydney, 
Nova Scotia, to Victoria, British Columbia. 

1960 Presidential candidates John F. Kennedy and 

Richard M. Nixon debated campaign issues before 

a nationwide audience. 

Lecture classes were telecast from an airplane fly- 

ing over Indiana to students in elementary schools, 

high schools, and colleges in a six-state area. 
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the home caught the public’s fancy and began a 
revolution in the world of entertainment. The first 
programs often had many technical difficulties, but 
even so, the public was fascinated with the new medium. 

Television Comes of Age. By 1950—in only a few 
years—television had grown from a laboratory novelty 
to the biggest part of show business. Many stars of 
Hollywood and Broadway switched to TV, and with 
them came an ever-expanding TV audience. Tele- 
vision stations which once were on the air only a few 
hours a day began operating almost around the clock— 
as early as 7 o'clock in the morning until as late as 
2 o'clock the next morning. In eight years, television 
grew from an industry that was losing money to one 
that is an important part of the nation's economy. 

With development of programming also came the 
introduction of television in full color. The Columbia 
Broadcasting System campaigned for color and pro- 
vided many of the early scientific experiments in color 
TV. Later, the Radio Corporation of America ad- 
vanced an all-electronic system for reproducing color. 
Finally, the National Television System Committee, 
representing the entire television industry, proposed a 
set of standards for color TV. The Federal Communi- 
cations Commission adopted these standards in 1953. 

By the middle 19507, the networks were broadcasting 
many programs in color. In 1956, Station WNBQ of 
Chicago began broadcasting all its local shows in color. 
It became the first all-color TV station in the United 
States. Television manufacturers were cutting pro- 
duction costs and offering color TV sets at lower prices, 

During the early 1960's, television networks ex- 
panded their coverage. The census-takers found in 1960 
that about 90 of every 100 homes in the United States 
had TV sets. John F. Kennedy and Richard M. Nixon 
dcbated campaign issues in a series of four TV. appear- 
ances. This marked the first time that presidential 
candidates appeared together before a nationwide ГУ 
audience. 

In 1961, lecture classes were first televised to students 
in a six-state area from an airplane flying over Indiana. 
"That same year, the British Broadcasting Corporation 
presented the first live TV broadcast from Russia to 
Great Britain. It used the stations of Eurovision, a TV 
network linking 16 European countries, and Intervision, 
à network that joins Russia with its European satellite 
nations. Jack GOULD. Critically reviewed by VLADIMIR Kosma 

ZWORYKIN and JAMES ROBERTSON 
Related Articles in Wortp Book include: 
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TELEVISION PARTS AND EQUIPMENT 


Antenna Loudspeaker 

Cathode Rays Microphone 

Coaxial Cable Microwave 
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Electronics Very High Frequency Wave 
Frequency Modulation Wire Recorder 

Iconoscope 


102 


UNCLASSIFIED 


Advertising Federal Communications 
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Company Invention (color diagram) 
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Questions 


How does the speed of a scanning beam compare with 
that of a jet plane? 

How are electromagnetic waves used in TV? 

How has television affected our way of life? 

What are the advantages of advertising on television? 

How might television affect the school of the future? 

What is a television monitor? A dissolve? A remote 
pickup? A mike boom? 

By what two methods are TV programs carried long 
distances? Why are these methods necessary? А 

Who аге the men behind the scenes in a television 
station? What do they do? 

How are TV programs recorded for rebroadcast? 

What vocational opportunitics does TV offer? 

Why was there a time-lag in TV development? 
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TELFORD, THOMAS (1757-1834), a noted Scottish 
civil engineer, devised improved methods of road con- 
struction. The Telford method of using large flat stones 
for road foundations is named after him. Telford engi- 
neered bridges, canals, harbors, docks, and waterways. 
He built the Menai Straits suspension bridge which 
connecis Carnarvonshire and the Island of Anglesey in 
Wales, and the Ellesmere Canal, connecting the Mer- 
sey, Severn, and Dee rivers in England. He also engi- 
neered the Caledonian Canal in Scotland. Telford was 
born at Eskdale, Scotland. He was the first president of 
the Institution of Civil Engineers. Roserr W. Авв:тт 

TELL, THE. See Асема (The Land). 

TELL, WILLIAM, was a legendary hero of Switzerland. 
His story, though not verified by history, represents the 
spirit of the Swiss movement for independence from 
the Austrian Hapsburgs in the 1300s. According to 
legend, Tell was a man of tremendous strength and the 
most skilled marksman in the whole canton (county) of 
Uri. The Austrian bailiff, Gessler, had ordered all Swiss 


William Tell Was a Legendary Hero of a Swiss revolt 
against Austria. He once escaped from Austrian soldiers by 
steering a boat across the stormy waters of the Lake of Lucerne. 


to bow to a hat he had set up on a pole in the main 
square of Altdorf. When Tell refused to bow, he was 
arrested. Gessler knew of Tell’s skill with the crossbow 
and promised to let him go free if Tell could shoot an 
apple off his own son’s head. Tell hit the apple and 
confessed that if he had hurt his own son, he would 
have shot a second arrow through Gessler’s heart. Hear- 
ing this, Gessler had him seized and chained. 

While Tell was being taken across a lake in Gessler’s 
boat, a storm broke loose. Gessler ordered Tell untied 
to help steer the boat safely to the shore. Tell es- 
caped to the shore and shot an arrow through the 
tyrant’s heart. This act led to a revolt by the Swiss, in 
which Tell played a leading role. ‘This popular tale is 
the basis of Johann Friedrich von Schiller’s drama 
Wilhelm Tell (1804). Gioacchino Rossini wrote the opera 
William Tell (1829). Аһтиоқ М. Sexy 

TELLER. Sce Banks AND Вамкіха (Banking Terms). 


TEMPERANCE 


TELLER, EDWARD (1908- 
), an outstanding 

American atomic scientist, 
is often called “the father 
of the hydrogen bomb.” 
His work in nuclear physics 
led to the development of 
the H-bomb in 1952. 

Teller was born on Jan. 
15, 1908, in Budapest, Hun- 
gary. He received his doc- 
tor’s degree in physics from 
the University of Leipzig, How NE : 
Germany, in 1932. ‘After University of California 
teaching in London and in 
Washington, D.C., he 
joined the wartime atomic-bomb project in 1941. He 
worked with the Atomic Energy Commission’s Los 
Alamos (N.M.) Laboratory until 1952. He then became 
head of the Atomic Energy Commission’s Radiation 
Laboratory at Livermore, Calif., where the H-bomb was 
developed. In 1960, he resigned as director of the 
laboratory and became professor at large of physics for 
the University of California. Ira M. FREEMAN 

TELLER, HENRY M. See Согоклро (Famous Colora- 
dans). 

TELLURIUM, teh LOO rih um (chemical symbol, Te), 
a brittle silver-white substance, is a half-metallic ele- 
ment related chemically to sulfur and selenium. Its 
atomic weight is 127.61, its atomic number, 52. and its 
density 6.25. Tellurium melts at 450°C., and boils at 
1390°C. The addition of tellurium improves the 
qualities of stainless steel, tin, and lead alloys. 

Tellurium is the most important element found in 
combination with gold. Gold unites with tellurium to 
form several gold tellurides. An important gold ore, 
telluride of gold, yields 25 to 40 per cent metallic gold. 
Gold telluride decomposes under some conditions and 
yields a gold powder called mustard gold. свопов L. Busu 

TEMPERA is a traditional painting medium that uses 
egg whites and water. The original and standard tem- 
pera mixture contains pure egg whites, water, and dry 
powder pigments. Other kinds of tempera are made by 
mixing oily ingredients with gluelike water solutions. 
Artists painting with tempera use panels coated with a 
special mixture of glue and chalk called gesso (sec Gesso). 
When correctly applied and built up in thin layers, 
tempera is neither transparent nor completely opaque. 
It is suitable for artists who prefer a deliberate, planned 
way of painting. Tempera originated in the Middle 
Ages, and was used for most easel paintings from the 
1200's through the 1400's. The excellent condition of 
early tempera paintings shows that the medium has 
great lasting qualities. RALPH MAYER 

TEMPERANCE is a term for a principle of modera- 
tion. Thoughtful men in all lands have pointed out that 
almost any quality, good as well as bad, can bc carried 
too far. The Greek philosopher Aristotle suggested *the 
Golden Mean" as a principle of life. It urges modera- 
tion in eating and drinking, in work and play, and all 
other enjoyments and activities of life. Temperance 
once meant this kind of moderation. 

Temperance took on a different meaning in the 


103 


Edward Teller 


TEMPERANCE LEAGUE OF AMERICA 


1800's. It came to refer only to moderation of pleasures. 
Anyone who drank more alcoholic liquors or ate more 
food or attended more plays than his neighbors was 
likely to be told that he ought to practice “temper- 
ance." The “temperance movement” became an effort, 
not to promote moderation in drinking, but to abolish 
drinking. 

The ideal of temperance, or moderation, is usually 
a useful one to follow. In practice, it means following 
a middle course of action and avoiding extremes. But a 
musician who practices in moderation, or a surgeon 
who is only moderately careful about infection, can not 
get far in today’s world. A locomotive engineer who 
drinks even a “moderate” amount of alcohol while on 
duty is a danger to society. ALAN GRIFFIN 

See also ALconorics ANONYMOUS; ANTHONY, SUSAN 
B.; Nation, Carry A. M.; PROHIBITION; TEMPERANCE 
LEAGUE OF AMERICA, NATIONAL; WOMAN’S CHRISTIAN 
TEMPERANCE UNION. 

TEMPERANCE LEAGUE OF AMERICA, NATIONAL, 
is an organization formed to stop the manufacture and 
sale of alcoholic drinks. It works through religious 
denominations, political Parties, and other groups. 

The first state league was formed in Ohio in 1893 as 
the Anti-Saloon League. The national organization was 
founded in 1895. The league later set up branches in 
every state. In 1948, it reorganized as the ‘Temperance 
League of America, and merged with the National 
Temperance League in 1950. GEORGE W. CRARBE 

See also Loca. Option; PROHIBITION; TEMPERANCE; 
WOMAN’S CHRISTIAN TEMPERANCE UNION. 

TEMPERANCE UNION, WOMAN'S CHRISTIAN, See 
Woman’s CHRISTIAN TEMPERANCE Union, 

TEMPERATE ZONE. See ZONE, 

TEMPERATURE. If an object feels warm to the touch 
and another object feels cold, we say that the warmer 
object has a higher temperature than the colder object. 
Temperature describes the amount of heat that can be 
felt in an object. In physics, the word temperature is 
used more technically. Temperature describes the ability 
of a substance to transfer heat to another substance. 
The more heat a substance contains, the faster its mole- 
cules move. Scientists use this fact to measure the speed 
of the molecules in a body. 

The thermometer and Pyrometer are used to measure 
temperature (see Pyromerry; THERMOMETER). When 
all the heat energy is removed from a body, its mole- 
cules stop moving. The body then has a temperature of 
absolute zero. On the centigrade scale, absolute zero is 
about — 273°. See ABSOLUTE ZERO. 

The freezing point of water is 0° on the centigrade 
scale, and 32° on the Fahrenheit scale. The boiling 
point of water is 100°C., ог 212°R, The formula for 
changing a centigrade reading to Fahrenheit is: 


F=20432 
5 
Thus, 50°C., is equal (50x2) +32, ог 122°F. The 


formula for changing a Fahrenheit reading to centi- 


de is: 
grade is. -f (F—32) 
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' 
Thus, 140°F, is equal to (40—32), 


60°C. 


| 
which equals | 


RALPH С, OWENS 
Related Articles in WORLD Book include: 
Boiling Point Liquid Air 1 hermograph 
Climate Specific Heat Thermostat 
Freezing Thermodynamics Weather 
Heat 


TEMPERATURE, BODY. The normal Ix Чу tempera- 
ture of a human being is 98.6°F. or 37 C. The body 
loses heat as fast as it produces it. This b lance usually 
keeps the temperature of a healthy person within one 
degree above or below normal. The body does not stay 
at the same temperature all day. Body temperature ig 
usually highest in the afternoon or evening. Scientists 
believe that a person is most efficient when his body 


temperature is highest within the daily normal Tange, 

Mammals, including man, and birds are « alled warm- 
blooded animals. Their rate of heat production keeps 
their bodies at about the same temperature even when 
the air around them is colder or warmer. 11 their bodies 
become extremely cold or extremely warm, they die, 


Reptiles, fishes, and the other lower forms of animal life 
are cold-blooded. "Their body heat is about ihe same as 
the temperature around them. They can stay alive in 
lower or higher temperatures, 

The Body Produces Heat by burning food. The food 
that enters through the digestive system combines with 
oxygen in the cells. This burning, or oxidation, pro- 
duces energy and gives off heat. The blood takes up the 


heat and carries it to different parts of the body. We are 
told to keep moving in the winter so the blood will cir- 
culate fast. Then it is still warm by the time it reaches 


the hands and feet. In summer fast circulation only 
makes us uncomfortable, 

Many things cause the body temperature to change 
slightly from normal. Exercise speeds up the heart ac- 
tion, and raises the temperature. When we {eel cold, 
our muscles tighten, and speed up the heat production. 
Shivering also makes us produce heat faster. Some per- 
sons always have a higher temperature than others, be- 
cause they burn up their food faster. 

Fever. A person has a fever when his temperature 
rises above the normal range. Fever is usually a sign of 
disease, especially an infection. Doctors are not certain 
exactly how disease causes fever. They think the germs 
of an infection keep the body from giving off its heat 
as rapidly as it should. Sometimes drugs and serums 
bring on fever. A fever which reaches 108? or 109?F., 
whether produced artificially or due to disease, must be 
lowered immediately or the patient will dic. A high 
fever for an extended length of time may cause death 
indirectly by weakening the person’s resistance to the 
disease. Some types of illness cause the temperature to 
drop below normal. Low temperatures are usually 
found in old or seriously ill persons. . 

The body temperature is measured with a clinical 
thermometer. This thermometer is built so the mercury 
does not drop after it is removed from the body. The 
best place to take the temperature is in the rectum. 
It is also taken in the mouth or under the arm, and on 
the skin. The thermometer should be held in the rectum 
three minutes, in the mouth five minutes, and on the 
skin up to 25 minutes. RALPH С. OWENS 

See also Fever; THERMOMETER, 


Miller, Black Star 
Temple in New Delhi, India, Has a Strange Entrance. 


TEMPERING is a process of hardening glass and 
metals, especially steel. Steel can be made very hard, 
strong, and tough by tempering. First, the steel is 
heated to a high temperature. Next, it is quenched, or 
cooled rapidly, by plunging it into water, oil, or other 
liquid. Finally, the steel is heated again to a temperature 
lower than that used before quenching it, and is al- 
lowed to cool slowly. 

‘Tempering changes the internal structure of the steel. 
Different uses of steel require different properties, such 
as varying degrees of hardness, strength, and tough- 
Го obtain those desired properties, the structure 
steel is changed by tempering it at various tem- 

8. 

n films of iron oxide form on steel that is being 
heated in the tempering process. Those films have dif- 
ferent colors, known as temper colors, which. vary with 
the tempering temperature. 

Glass is tempered in a somewhat similar way. It is 
heated until it becomes almost soft, then chilled by 
blasts of air or by plunging it into oil or other liquids. 
Glass which has been tempered may be up to five times 
as hard as ordinary glass. It may be used to hammer 
nails into wood. A sheet of tempered glass can be 
struck by a hammer without breaking. ^ Gzorce 5. Rose 

See also ANNEALING. 

TEMPEST, THE. See SHAKESPEARE, WILLIAM (Synop- 
ses of Plays). 

TEMPLARS, KNIGHTS. See KNIGHTS 'TEMPLARS. 

TEMPLE is a building used for worship. Temples 
have been built since earliest times and in many parts of 
the world. Usually the temple has been one of the 
finest buildings in a community. 

Most temples are built to honor a god or gods and 
sometimes a temple is believed to be the home of the 


ness. 
of ti 
pere 


. ae 
Н. Armstrong Roberts 
Chinese Temple in Malaya Is Richly Ornamented. 


god. The temple often has a statue or picture of the 
god which is worshiped. An altar usually stands inside 
or in front of the temple. Ordinarily, priests who con- 
duct the services take charge of the temple. 

The Bible tells about the beautiful ‘Temple of Solo- 
mon in Jerusalem where the Jews worshiped Jehovah, 
their God. Jesus taught in the later temple, built by 
Herod (see JERUSALEM [History]). 

The ancient Egyptians built large temples with 
courts and porticoes, Some of these temples are still 
standing. The Babylonians and Assyrians built temples 
on platforms, and sometimes beside or on top of great, 
high towers. The most outstanding temples in the world 
are those of the ancient Greeks, The finest of these is 
the Parthenon, Greek temples usually had rows of 
columns around the outside. The Romans also built 
magnificent temples, some copied from the Greeks. 

In America, the Aztec, the Maya, and the Inca built 
large temples before Columbus arrived. Remains of 
these temples still stand in Mexico, Guatemala, and 
Peru. The Mayan and Aztec temples were built on high 
pyramids. 

Temples are found throughout Asia. Carved stone 
figures usually cover the temples of India. Pagodas, 
towerlike buildings with many stories, often serve as 
temples in India. 

A famous temple is that of the Mormons at Salt Lake 
City, Utah. Reformed Jewish houses of worship are 
referred to as temples. Some fraternal orders also call 
their mecting houses temples. KENNETH J. CONANT 


Related Articles in WorLD Book include: 


Altar Pagoda 
Architecture (pictures, Tabernacle 
Ancient Times) Torii 


Greece, Ancient (color pictures) 
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TEMPLE, HENRY JOHN 


TEMPLE, HENRY JOHN. See PALMERSTON, VISCOUNT. 

TEMPLE, SHIRLEY (1928- ), became one of the 
most famous child performers in the world. She made 
her debut at the age of three in the motion picture, 
Stand Up and Cheer. Her popular motion pictures include 
Little Miss Marker (1934), Dimples ( 1936), Heidi (1937), 
and Rebecca of Sunnybrook Farm (1938). She retired from 
motion pictures in 1949, In 1958, Miss T: emple became 
the narrator of a series of musical fairy tales on television. 
She was born in Santa Monica, Calif. Harrier VAN Horne 

TEMPLE OF DIANA. See SEVEN WONDERS OF THE 
WORLD. 

TEMPLE OF SOLOMON. See SOLOMON; JERUSALEM 
(History). 

TEMPLE OF ZEUS. See OLyupIa. 

TEMPLE SQUARE. See MORMONS (picture); SALT 
LAKE Crrv. 

TEMPLE UNIVERSITY is a privately controlled co- 
educational school in Philadelphia. The state of Penn- 
sylvania helps support it. Temple has 5 undergraduate 
colleges, graduate Programs in 9 fields, and 7 pro- 
fessional schools. It offers courses in law, medicine, fine 
arts, teaching, business, and other fields. 

Temple has its own high school. Russell Н. Conwell, 
minister, lecturer, and philanthropist, founded the 
school in 1888. Almost three fifths of its undergraduates 
earn their expenses. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). MILLARD Е. GLADFELTER 

TEMPLETON, ALEC ANDREW (1910- ), is a blind 
pianist, composer, and radio performer. He became 
famous for his improvisations and his compositions 
parodying musical styles, such as “Mr. Bach Goes to 
Town.” In 1935, Templeton came to the United States, 
He became a citizen in 1941. He appeared as soloist 
with the Detroit Symphony, the New York Philhar- 
monic, and other orchestras. He also appeared in con- 
certs and on radio, both as a serious pianist and as 
a musical satirist. 

Templeton was born in Cardiff, Wales. He was born 
blind, but showed such musical talent that his family 
moved to London for his education when he was 12. He 
was graduated from Worcester College, Oxford. He also 
studied at the Royal Academy of Music and the Royal 
College of Music. He gave daily radio programs for 12 
years. ROBERT U. NELSON 

TEMPO means the rate of speed with which music is 
to be played or sung. It comes from the Latin tempus, 
meaning time. Such words as lento (slow), andante (mod- 
erate), allegro (fast), and presto (very fast) describe the 
tempo of music. 

TEMPORAL BONES. See Heap. 

TEN COMMANDMENTS are a body of moral and 
religious laws set forth in the Hebrew Bible, or Old 
Testament. These laws governed the ancient Israelites. 
Later, they became fundamental principles of Christian- 
ity as well as Judaism. The Israelites called the com- 
mandments the ten words. The laws are sometimes called 
the decalogue, from two Greek words meaning ten and 
word. 

The Ten Commandments are found in Exodus 20: 
3-17 and Deuteronomy 5; 7-21 in the King James ver- 
sion of the Bible. In basic form they are: 

Thou shalt have no other gods before mc. 
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"Thou shalt not make unto thee any graven image, or 
any likeness of any thing that is in heaven above, or that 
is in the earth beneath, or that is in the water under the 
earth. 

Thou shalt not take the name of the Lord thy God in 
vain: for the Lord will not hold him guiltless that taketh 
his name in vain. 

Remember the sabbath day, to keep it holy, 

Honor thy father and thy mother: that thy days may 
be long upon the land which the Lord thy God giveth 
thee. 

Thou shalt not kill. 

Thou shalt not commit adultery. 

Thou shalt not steal. 

Thou shalt not bear false witness against thy neighbor, 

Thou shalt not covet thy neighbor’s house. thou shalt 
not covet thy neighbor’s wife, nor his manservant, nor 
his maidservant, nor his ox, nor his ass, nor any thing 
that is thy neighbor's. 

The Roman Catholic version of the Bible combines 
the first two commandments of the Protestant version, 
and considers them the first commandment, It divides 
the last commandment into two. The Jewish version 
begins the commandments with the words “I am the 
Lord thy God” (Ex. 20: 2 and Deut. 5: 6). It combines 
the first and second commandments of the Protestant 
version, and considers them the second commandment, 

The Bible says that “the finger of God" wrote the 
Ten Commandments on two tablets of st те. Moses 


received the commandments from God on Mount 
Sinai. Moses broke the tablets in anger when he re- 
turned from the mountain and found the people wor- 


shiping a golden statue of a calf. But God forgave the 
Israelites, and Moses returned to Mount Sinai. After 


40 days and nights, he came back to his people with a 
new set of tablets, and presented the Ten Command- 
ments to them. A Jewish tradition says that the com- 


mandments were given in the 70 languages supposed 
to have been in existence at that time. This was to 
show that the laws were meant for all peoples. No 
people could claim an exemption from, or a monopoly 
of, them. Lovis L. MANN 

See also Moses (The Great Works: picture). 

TEN LOST TRIBES. Sce Jews (Israel and Judah). 

TEN THOUSAND, RETREAT OF THE. See XENOPHON, 

TENACITY, tee NAS uh tih, is the resistance of a 
material to being pulled or torn apart. It is the quality 
of cohesiveness, or holding together, and is a property of 
all matter. The tenacity of an object depends upon the 
kind of material it is made of, the temperature, and the 
length of time the body is being pulled. Tenacity is 
measured in the amount of force necessary to break the 
body. The degree of tenacity of a body is called tensile 
strength, 

The material of a body is important in determining 
its tenacity. Among the metals, steel has the greatest 
tenacity. Lead has the least tenacity. For a definite 
amount of material, hollow forms have greater relativé 
resistance to breaking when bent than do solid rods. 
Examples of hollow forms are bones of animals, quills 
of bird feathers, and bamboo canes, A cable made of 
many wires woven together has greater strength than a 
solid rod of the same size and material. This is because 
the tenacity of all the wires together is greater than 
the tenacity of the solid rod, 

Materials with high tenacity are used for telegraph 
and cable wires, and for suspension bridges. 

See also STRENGTH оғ MATERIALS. 


TENANT, in law, is a person who holds or possesses 
lands or buildings by any kind of title. In popular 
speech, a tenant is a person who has the right to occupy 
and use lands or buildings which belong to another per- 
son, known as the landlord. A written agreement, or 
lease, signed by both owner and tenant, states the terms 
and period of time. 

The relation of landlord and tenant had its origin in 
the feudal system of the Middle Ages. Some of the 
feudal obligations still survive in the present laws. The 
rights and duties of the lessor, or landlord, and lessee, or 
tenant, are generally defined in detail by the written 
lease. The terms of a lease bind the heirs, successors, or 
adminisirators of both tenant and landlord. 

A t at will is a person who occupies property for 
an indefinite period, which may be ended at any time 
desired by either landlord or tenant. A tenant at will is 
entitled to a notice of removal and, if he has growing 
crops on the rented land, he may gather them when 
the crops are ready for harvesting. 

A tenant at sufferance is one who occupies property 
without the express consent of the owner or after his term 
of possession has expired. He may be put off the property 
at any time by the landlord. WILLIAM TUCKER DEAN 

See also JOINT TENANCY; LEASE. 

TENANT FARMING. Farmers who rent their land are 
called tenant farmers. They may pay their rent in cash 
or by sharing the proceeds from their livestock or crops 
with the owner of the land. See also AGRICULTURE 
(The United States); SHARECROPPER. 

TENASSERIM COAST. See Burma (Land Regions; 
Mining). 

TENDER. See LEGAL TENDER. 

TENDERFOOT. See Boy Scouts (Boy Scouting); 
Girt Scouts (Intermediate Scouts). 

TENDON, TEN dun, or SINEW, SIN yoo, is a strong 
white cord that attaches muscles to bones or cartilage. 
Muscles move bones by pulling on tendons. The ten- 
dons consist of tough fibers twined spirally, as in rope. 
Some are round, others long or flat. One end of a ten- 
don arises from the end of a muscle. The other end is 
woven into the substance of a bone. The tendon slides 
up and down inside a sheath of fibrous tissue, as an arm 
moves in a coat sleeve. A cut tendon can be sutured, or 
sewed, together. It heals from the tendon sheath within 
six weeks. MARSHALL R. URIST 

See also ACHILLES TENDON; HAND; Human Вору 
(Transvision three-dimensional color picture); KNEECAP. 
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TENNENT 


TENDRIL. See MELON; VINE. 

TENEMENT is the legal name for any house built to 
hold two or more families. But the word tenement is 
generally used to describe the shabby houses occupied 
by many of the poor people of a city. People allow cer- 
tain sections in many large cities to decline because 
building regulations are not strict enough or are ignored. 
As property values increase, causing taxes to soar, 
owners divide older houses into tenements that usually 
hold many families. New buildings are often built 
cheaply and with little thought for safety or health. 
Many have small, dark, and unsanitary rooms. Some- 
times several families live crowded together in one small 
apartment. The overcrowded conditions breed disease 
and crime. The worst districts are called slums. 

The movement to provide better housing conditions 
for the poor started in Europe. Local governments 
erected model tenement buildings in London, Vienna, 
Berlin (after World War I), and other large cities. The 
clearing of slums in the United States made little prog- 
ress until the 1930’s. The first big step in slum clearance 
was taken by the United States government in 1934 with 
the passage of the National Housing Act. Under this" 
act, Congress has loaned hundreds of millions of dollars 
to cities to construct improved housing facilities. Each 
city furnishes 10 per cent of the building costs. ‘This pro- 
gram led to the development of such low-rental housing 
projects as First Houses in New York City, Williamsburg 
Houses in Brooklyn, N.Y., and the Ida B. Wells Homes 
in Chicago. After World War II, Congress passed new 
laws to provide for the construction of millions of new 
low-cost homes. HELEN MARLEY CALAWAY 

See also Crry PLANNING; Housine (History). 

TENERIFE. Sce CANARY ISLANDS. 

TENGGREN, GUSTAF (1896- ), is a painter and 
illustrator of children's books. His beautiful pictures of 
animals and fairies are colorful and appealing. In two 
succeeding years, the American Institute of Graphic 
Arts chose The Lively Little Rabbit (1943) and. T enggren's 
Story Book (1944) to be listed among the *Fifty Best 
Books" published in those years. His other works include 
Tenggren’s Mother Goose (1940) and Sing for America 
(1944). He was born in Magra, Sweden. Norman Rice 

TENNENT is the family name of two brothers, Ameri- 
can clergymen. They were leaders in the “Great Awak- 
ening” religious revival in America (see GREAT AWAK- 
xNixc). Their father, William Tennent, Sr. (1673-1746), 
founded the “Log College” near Philadelphia, Pa. 

Gilbert Tennent (1703-1764), a Presbyterian pastor 
and a revivalist, aroused both fervent support and bitter 
opposition. Crowds flocked to hear him during a New 
England tour in 1740 and 1741. His sermon on “The 
Danger of an Unconverted Ministry” in 1740 was a 
cause of the division of the Presbyterian Synod in 1741. 
As pastor of the Second Presbyterian Church in Phila- 
delphia, he helped reunite the synod in 1758. He was 
born in Ireland. 

William Tennent, Jr. (1705-1777), is remembered for 
an unusual trance into which he fell as a young man. 
He appeared to be dead and was prepared for burial. 
He spoke of having seen heavenly glories when he 
recovered. He later became an esteemed Presbyterian 
pastor. He was born in Ireland. ^ Lerrrrrs А. Lorrscner 
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TENNESSEE, one of the South- 
ern States, has the nickname of 
the Volunteer State. It is called 
this because the state supplied 
over twice as many volunteers as 
the government asked for from 
Tennessee in the War of 1812 
and again in the Mexican War. 
It is also called the Big Bend 
State, because of an unusual 
bend in the Tennessee River. 
The river rises in the eastern part 
of the state, and flows south nearly 150 miles into 
Alabama. Then it makes a surprising turn northward 
across western Tennessee. Nashville is the capital of the 
state and Memphis is the largest city. 

The name Tennessee comes from an Indian word of 
unknown meaning. In 1730, Sir Alexander Cuming, a 
Scottish adventurer, noted that the most important 
village of the Cherokee Indians was named Tannassie, 
or Tanasiz. But the name was first used for the whole 
region by Henry Timberlake, a young British officer 
who visited the Cherokee Indians in 1761. 

Two government projects developed in Tennessee 
have had great national importance. In 1933, Congress 
created the Tennessee Valley Authority (TVA). This 
project was the first federal program to conserve soil and 
forests, and to develop the water and electric power 
resources of a great region. During World War TI, the 
United States built a “secret city” at Oak Ridge. Its 
plants helped produce the atomic bomb. 

The land of Tennessee drops from mountains in the 
east to hills and plains in the central and western 
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parts of the state. The chief differences in climate are 
between the eastern highlands and the lower lands of 
central and western Tennessee. State laws recognize a 
division into East, Middle, and West Tennessee. People 
sometimes call themselves “East Tennesseans," “Mid- 
dle Tennesseans," or “West Tennesseans.” 

Three Presidents of the United States—Andrew Jack- 
son, James K. Polk, and Andrew Johnson—came from 
Tennessee. All three moved to the state as young 
men. Sam Houston, governor of Tennessee in 1829, 
helped Texas win independence. He became the first 
and only president of the Republic of Texas. Davy 
Crockett, formerly a Congressman from ‘Tennessee, 
joined the Texans in their war for independence and 
died in the battle at the Alamo. Tennessee was the last 
state to secede from the Union during the Civil War, 
and the first to be readmitted. More major Civil War 
battles were fought in Tennessee than in any other 
state except Virginia. Cordell Hull, born in Overton 
(now Pickett) County in 1871, served as U.S. Secretary 
of State longer than any other man. He became 
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known as the father of the United Nations, and the 
advocate of the Good Neighbor Policy in South America, 

For Tennessee's relationship to the other states in 
its region, see SOUTHERN STATES. 


The Land and Its Resources 


Location and Size. Tennessee lies between the Blue 
Ridge Mountains and the Mississippi River. The Color 
Map shows that Kentucky and Virginia are to the 
north, and the Blue Ridge Mountains rise along the 
North olina state line on the east. Georgia, Ala- 
bama, and Mississippi form the southern border. Arkan- 
sas and Missouri lie to the west across the Mississippi 
River. The state covers 42,244 square miles. 

Land Regions. Tennessee has seven land regions: 
(1) the Blue Ridge, (2) the Appalachian Ridge and 
Valley, (3) the Appalachian Plateau, (4) the Highland 
Rim, (5) the Nashville Basin, (6) the Gulf Coastal Plain, 
and (7) the Mississippi Alluvial Plain. 

The Blue Ridge region lies along the eastern edge of 
Tennessee. It is the highest part of the state, with an 
average elevation of 5,000 feet. A series of small moun- 
tain ranges covers the region. These small ranges form a 
part of the Unaka Range. They include the Bald, Chil- 
howee, Great Smoky, Holston, Iron, Roan, Stone, and 
Unicoi mountains. Clingmans Dome, the highest point 
in the state, rises 6,642 feet in the Great Smokies. Roll- 
ing lowlands called coves, lie within the mountains. 


FACTS IN BRIEF 


Capital: Nashville (since 1827). Earlier capitals, Knox- 
ville (1796-1807); Kingston (1807); Knoxville (1808- 
1811); Nashville (1812-1815); Knoxville (1816-1819); 
Murfreesboro (1819-1826). 

Government: Congress— U.S. Senators, 2; U.S. Repre- 
sentatives, 9. Electoral votes, 11. State Legislature —senators, 
33; representatives, 99. Counties, 95. Voting Age, 21 years. 

Area: 42,244 square miles (including 482 square miles 
of inland water), 34th in size among the states. Greatest 
distance: (east-west) 432 miles; (north-south) 110 miles. 

Elevation: Highest, Clingmans Dome, 6,642 feet above 
sea level; Lowest, 182 feet above sea level along the 
Mississippi River in Shelby County. 

Population: 3,567,089 (1960), 17th among the states. 
Density, 84 persons to the square mile. Distribution, urban, 
52 per cent; rural, 48 per cent. М 

Chief Products: Manufacturing and Processing, aluminum, 
chemicals, clothing, flour, iron products, lumber, proc- 
essed foods, textiles. Agriculture, beef cattle, corn, cotton, 
dairy products, horses, strawberries, tobacco, vegetables, 
wheat. Mining, coal, copper, limestone, marble, phos- 
phate, zinc. 

Statehood: June 1, 1796, the 16th state. 

State Seal: ‘The plow, sheaf of wheat, and cotton plant 
represent agriculture. The freight boat symbolizes com- 
merce. The Roman numerals show that Tennessee was 
the 16th state of the Union. The date is the year the first 
state constitution was approved. Adopted in 1801. 

State Flag: The three stars represent the “Grand 
Divisions? of Tennessee— East, Middle, and West Ten- 
nessee. They are bound together by the circle of blue. A 
blue bar runs along the edge of the flag. Adopted in 1905. 

State Motto: Agriculture and Commerce. 

State Songs: “My Homeland, Tennessee,” words by 
Nell Grayson Taylor and music by Roy Lamont Smith; 
and “When It’s Iris Time in Tennessee,” words and 
music by Willa Mae Waid. Popular, but unofficial, is 
“Oh! Tennessee," words by the Reverend A. J. Holt, 
sung to the tune of “Beulah Land.” 


Flag and bird illustrations, courtesy of Eli Lilly and Company 
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The region has abundant timber, and some minerals. 

The Appalachian Ridge and Valley Region is between 
the mountainous Blue Ridge and the tugged plateau to 
the west. It stretches westward from the Blue Ridge 
for about 55 miles. Fertile farming country lies in the 
valleys between the wooded ridges. 

The Appalachian Plateau rises sharply from the Ridge 
and Valley Region in tocky cliffs from 1,500 to 1,800 
feet high. It consists of flat-topped mountains and V- 
shaped valleys formed by the erosive action of streams. 
Lookout Mountain is in the southern part of the region, 
On a clear day, visitors may see seven states from this 
peak. Most of Tennessee’s coal comes from this region. 

The Highland Rim, an upland plain, surrounds the 
Nashville Basin on the east, north, and west. It breaks 
into steep-sided hills as the surface drops to the Nash- 
ville Basin. In the east, water has hollowed caves in the 
tock that lies under the region. Lumber mills and 
woodworking plants operate in the cedar forests, 

The Nashville Basin is within the Highland Rim. 
Most of the region drains toward the northwest, In 
places, cattle graze in fertile pastures, and farms produce 
large field crops. The Nashville Basin has rich phos- 
phate deposits. 

The Gulf Coastal Plain, between the Tennessee River 
and the Mississippi Alluvial Plain, has two parts. 
A hilly strip of land about 10 miles wide runs along the 
west bank of the Tennessee River. The other part slopes 
toward the Mississippi River. It ends in a steep bluff 
that overlooks the Mississippi lowlands. 

The Mississippi Alluvial Plain is the lowest part of the 
state. This flat area along the Mississippi River has an 
average elevation of less than 200 feet above sea level. 
It is sometimes called The Mississippi Bottoms, Farmers 
here raise cotton and other field crops, 

Rivers and Lakes. Three large river systems—the 
Mississippi, Cumberland, and Tennessee—drain the 
state. The Mississippi drains most of western Tennessee. 
Its largest tributaries in Tennessee include the Forked 
Deer, Hatchie, Loosahatchie, Obion, and Wolf rivers. 
The Cumberland and Tennessee drain most of the rest 
of the state. They rise in the Appalachian Mountains, 
and join the Ohio River. Principal branches of the 
Tennessee include the Big Sandy, Buffalo, Clinch, 
Duck, Elk, French Broad, Hiwassee, Holston, Little 
Tennessee, Powell, and Sequatchee rivers. Tributaries 
of the Cumberland in Tennessee include the Caney 
Fork, Harpeth, and Stones rivers, 

Since 1933, the Tennessee Valley Authority and the 
U.S. Army Corps of Engineers have built 27 dams along 
the Cumberland and Tennessee rivers and their tribu- 
taries. These dams have formed artificial lakes that 
doubled the inland water area of Tennessee, The largest 
of these lakes include Boone, Cherokee, Chickamauga, 
Douglas, Fort Loudoun, Fort Patrick Henry, Kentucky, 
Norris, Pickwick Landing, Watauga, and Watts Bar 
reservoirs. Kentucky Lake is the largest. These lakes 
are often called The Great Lakes of the South. The New 
Madrid earthquakes of 1811-12 formed Reelfoot Lake. 

Natural Resources. The greatest assets of the state 
are its fertile soil, temperate climate, a vast water supply, 
and abundant mineral deposits. 

Soil. The most fertile soils lie in the Appalachian 
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Ridge and Valley Region, the Nashville Basin, and the 
Mississippi Alluvial Plain. A sandy soil covers the moun. 
tain coves in the Blue Ridge. The soil covering valley 
floors in the Ridge and Valley Region is a clay loam 
formed by weathered limestone. An unproductive layer 
of soil spreads over the rugged Appalachian Plateau and 
most of the Highland Rim. A loam soil formed from 
rich soluble limestone covers the Nashville Basin. The 
Gulf Coastal Plain has a light, fertile вой. Very fertile 


soil composed of sand, silt, and clay covers the Missis.. 


sippi Alluvial Plain. 

Minerals, Tennessee has a great variety of mineral 
deposits. It ranks among the leading states in the pro- 
duction of clay, marble, phosphate rock. stone, and 
zinc. East Tennessee produces marble and zinc. The 
Appalachian Plateau has large deposits of coal, the 
state's most valuable mineral. Middle Tennessee mines 
phosphate rock. The important production of pottery 
clay centers in West Tennessee. Other mincrals that are 
produced in the state include barite, copper, granite, 
iron, manganese, mica, and sand and gravel, 


Plant Life. Forests cover more than 12,000.000 acres, 
Important trees include the red oak, white oak. hickory, 
and shortleaf and loblolly pine. Basswood, beech, cherry, 
elm, locust, sycamore, and tulip trees grow throughout 
the state except in the high mountains. The Smoky 


Mountain region has hemlock, maple, and walnut 
trees. 


Box elder, cherry, crab apple, dogwood, holly, mag- 
nolia, redbud, and other small trees grow in the state's 
woods. Thickets of azalea, mountain laurel, rhodo- 
dendron, and other shrubs cover the mountain slopes, 


The passionflower and iris grow throughout ‘Tennessee. 
Common wild flowers are the dragonroot, dwarf evening 
primrose, hop clover, spring beauty, and yellow jasmine. 

Animal Life. Game animals in the mountains include 
black bears, red and gray foxes, southern or bay lynxes, 
and Virginia deer. Savage wild hogs roam remote parts 
of the hills. Among the smaller field and forest animals 
are beavers, muskrats, rabbits, raccoons, and skunks. 
The robin, wood thrush, and mockingbird are common 
songbirds. Hunters seek such game birds as Canada 
geese, wild turkeys, and many kinds of ducks. Fisher- 
men cast in the streams and lakes for bass, bream, crap- 
pies, trout, walleyed pike, and white bass. 

Climate. Most of Tennessee has a subtropical climate. 
Temperatures rarely go above 1o0°F. in summer, 
or below 10°F. in winter. The growing season lasts 
from 180 to 200 days in East Tennessee, and from 200 
to 230 days in West Tennessee. West Tennessee gener- 
ally has a warmer climate than the mountainous eastern 
section. July temperatures average 77°F. in eastern 
Tennessee, and 81°F. in the west. Perryville recorded 
the state's highest temperature, 113?F., in July and 
August, 1930. January temperatures average 39°F. in 
the east and 42?F. in the west. Mountain City had the 
record low temperature of —32°F. in December, 1917- 
About 50 inches of rain falls fairly evenly over the state 
each year. Snowfall varies from 22 inches a year in the 
eastern mountains to 6 inches in the west. 


Life of the People 


The People. Tennessee had a population of 3,567,089 
in 1960, an average of about 84 persons to the square 
mile. This was an increase of 8 per cent over the 


1950 figure of 3,291,718. About 52 of every 100 per- 
sons live in cities and towns. Most Tennesseans are 
American-born descendants of British, Scotch-Irish, 
French Huguenot, and German immigrants. The larg- 
est religious denomination in the state is the Southern 
Baptist. Other large church groups include the Meth- 
odist, Presbyterian, and Church of Christ. 

Cities. Only four Tennessee cities— Chattanooga, 
Knoxville, Memphis, and Nashville—have populations 
of more than 100,000. Chattanooga is a port on the 
Tennessee River and the rail center for the southeast. 
Knoxville serves as the tobacco and livestock market for 
east-central Tennessee. Memphis, the state’s largest 
city, is the commercial and industrial center for West 
Tennessee. Nashville, the capital, also functions as a 
railroad center for Middle Tennessee. 

Over 40 cities and towns have populations of be- 
tween 5,000 and 25,000, and about 120 towns have 
from 1,000 to 5,000 persons. Most of the towns serve as 
trade centers for the surrounding agricultural regions. 
Almost every town also has at least one manufacturing 
or processing industry. See the separate articles on 
Tennessee cities listed in the Related Articles at the end 
of this article. 

Regional Life. East Tennessee begins at the North 
Carolina border and extends westward to include the 
Tennessee portions of the Blue Ridge, the Appalachian 
Ridge and Valley Region, and the Appalachian Pla- 
teau. Most of the people there live in cities and towns 
or on farms in the valleys. This part of the state has 
most of the chemical, metal, and textile industries, 
and nearly all the coal mines and marble quarries. 

Middle ‘Tennessee includes the Highland Rim and 
Nashville Basin. This is an important farming region. 
The farms are generally larger and more prosperous 
than those in East Tennessee. Middle Tennessee has 
many of the state’s clothing and printing and publish- 
ing industries. 

West Tennessee, including Tennessee portions of the 
Gulf Coastal Plain and Mississippi Alluvial Plain, is 
the leading cotton-growing region of the state. Its in- 
dustries include lumber and food processing. 


Work of the People 


Manufacturing provides the greatest source of in- 
come in Tennessee, followed by agriculture, the tourist 
industry, and mining. Of every 100 employed persons, 
about 22 work in agriculture, 21 in manufacturing, 17 
in wholesale and retail trade, and 1 in mining. 

Manufacturing and Processing. The chemical indus- 
try earns the greatest manufacturing income. Other 
leaders include the metal, food-processing, and textile 
industries. 

Chemicals. Tennessee stands among the most impor- 
tant states in the production of chemicals. The manu- 
facture of synthetic fibers accounts for more than half 
the income produced by its chemical industry. Plants 
at Kingsport produce cellulose acetate, a material used 
in the production of rayon. Rayon comes from Eliza- 
bethton and Morristown. Old Hickory manufactures 
rayon, cellophane, and Dacron. Chattanooga factories 
make nylon. Tennessee also ranks among the leading 
states in the production of plastics. Plants at Columbia 
and Mt. Pleasant produce phosphorus. Memphis makes 
acids, explosives, hydrogen peroxide, paints, and phar- 
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maceuticals. Plants at Oak Ridge manufacture radio- 
active materials. Isabella, east of Chattanooga, has a 
large sulfuric acid plant. 

Metals and Metal Products. East Tennessee has a large 
aluminum plant at Alcoa, a metallic manganese plant 
at Knoxville, and blast furnaces at Rockwood. Chat- 
tanooga manufactures machinery, and also has a large 
plant that processes titanium, useful in making high- 
grade steel. Nashville, in Middle Tennessee, manu- 
factures river barges, aircraft parts, and appliances. 
In West Tennessee, Memphis manufacturers make 
farm implements, machinery, and structural steel. 
Other metal products include aluminum foil, automo- 
bile parts, bicycles, radios, and phonographs. 

Food Products. The farms of Tennessee provide many 
products for processing in the factories of the state. 
Small cheese plants are found throughout Tennessee. 
Large meat-packing plants operate in Memphis, Nash- 
ville, Knoxville, Clarksville, and Union City. Several 
centers freeze and can fruits and vegetables. The state's 
largest stockyards are in Nashville. Memphis has large 
margarine and shortening plants. 

Textiles. Most of the state's spinning and weaving 
plants are located in East Tennessee. Chattanooga also 
has several large yarn mills. Hosiery mills operate in 
Chattanooga, Clinton, Harriman, Johnson City, Lenoir 
City, Morristown, and Nashville. Bemis and Memphis 
have large cotton-textile mills. Plants at Cleveland, 
Knoxville, and Springfield weave woolen fabrics, and 
Lebanon and Springfield make woolen blankets. 
Nashville produces work clothes. 

Other Manufactured Products. Kingsport has book, 
paper, and film-manufacturing plants. THe WorLD 
Book ENCYCLOPEDIA and CHILDCRAFT are printed in 
Kingsport. Factories at Chattanooga, Johnson City, 
Kingsport, Knoxville, Memphis, and Nashville pro- 
duce dinnerware and other clay products. Tennessee 
also manufactures automobile glass and batteries, drugs, 
scientific equipment, shoes, and tires and inner tubes. 

Agriculture. Farm land covers nearly 18,000,000 
acres, or about two thirds of the state. The largest farms 
lie in central Tennessee, and average 93 acres in size. 
The smallest farms, averaging 65 acres, are in the east. 

Cotton is the largest cash crop, and ‘Tennessee is a 
leading cotton state. Almost all the crop grows in West 
Tennessee or the southern part of Middle Tennessee. 
Annual production totals about 500,000 bales. Mem- 
phis ranks as the world’s largest inland cotton-shipping 
port. It is also one of the nation’s largest centers for 
processing cottonseed. Cottonseed products account for 
about a tenth of the value of the cotton crop. 

Tobacco ranks second as a cash crop, with an annual 
average production of about 64,000 tons. Most of 
the state’s Burley tobacco comes from central and 
eastern Tennessee. Farms in the north-central section 
produce dark fire-cured tobacco, which is cured with 
heat and smoke rather than with air. 

Other Field Crops. More acres are planted to corn than 
to any other crop. But corn does not bring in so much 
cash as cotton or tobacco, because farmers feed most 
of it to their livestock. Soybeans provide the fourth 
largest source of income. Many farmers grow hay and 
forage crops for their livestock. The western and central 
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TENNESSEE 


The maps and graphs on this page show the variations TOTAL PRODUCTION $2,517,000,000 
in rainfall, population, and growing season. They also à 

tell the chief ways the people earn their living and 
the average yearly value of the state's main products. 
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POPULATION 
The cun of the people of Tennessee | TENNESSEE'S LEADING PRODUCTS 
ive in rural areas. = 
Persons to the Square Mile Urban Centers . . Each Box Ш Represents $20,000,000 Worth of Products. 
6-18 „д О" 500,000, showing 
18-45 approximate shane: MANUFACTURING Total Value Added $1,251,000,000 
45:30 *  200,000-500,000 on 
8 50,000-100,000' пилин 
е  20,000-50,000 Chemicols 


ae $490,000,000 


Metal Processing 


кишп 
< E E Food Processing MMMM $217,000.000 
AVERAGE YEARLY RAINFALL 


Tennessee's rainfall is evenly distributed яаана 
throughout the year. Textiles mms $145,000,000 
(inches) s 
E AGRICULTURE Total $5¢0,000,000 
60-80 Cotton FEMME $14,000,000 


Com NEN $72,000,000 
Dairy Products NINE $71,000,000 
Tobocco ШШШ! $69,000,000 


í — n^ MINING Total $104,000,000 

GROWING SEASON LUE 2500,00 

Sections of western Tennessee have almost 

eight frost-free months each year. 

Average Number of Days 
Without Killing Frost 

140-160 

160-180 

180-200 

200-220 

220-240 


All figures ore based on 
government statistics for a 4 yeor period. 


ZE 


Livestock & Dairy 


ECONOMIC ACTIVITY 


The monufacturing of chemicals accounts 
for 19 per cent of the state’s income. 


MANUFACTURING 


MINING AGRICULTURE 

Chemicals E Stone, Clay & Glass Products [ха] Coal Generol Forming 
IC Primary Metals EX Lumber & Forest Products € Copper Cotton 
ҖӘ Metal Products of Machinery Iron Ore Tobacco & General Farming 
d? Food Processing VQ Pulp & Paper Products (0) Lead Mountains & Forest 

® Textiles æa Leather Products [ua] Phosphate Rock 

Clothii 

еси €) Zine TENNESSEE'S CHIEF 


MANUFACTURING CENTERS 
Әә $100,000,000 to $500,000,000 
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Gallaway, 100 
Gardner, 40 
Garland, 168 
Gassaway, 70 
Gates, 291 . 
Gatlinburg, 
Georgetown, 75 . 
Germantown, 1, 104 
100 . 


Glass, BU isses 
Gleason, 900 
Glen Alice 
Glen Магу, 17 
Glencliff,” 3.000 
Glendale,* 9.000 .. 
Gobey, 95 
Golddus 
Goldpoi 
Goodlettsville 
3,183 . 
Gordonsbur 
Gordonsvill 
Gorman, 50 ,. 
Gossburg, 100 
Graham, 25 
Grand Junction, 446 
Grandview, 300 . 
Granville, 150 . 
Grassy Cove 
Graysville, 838 . 
Green Brier, 1,238... 
Green Hills," 14,000 
Greenback, 285 .C 7, 
Greeneville, 1/99 .9 
Greenfield, 1.779 . 
Grimsley, 600 
Gruetli, 400 ... 
Guild . 
Guntown 
Guys, 100 
Halls, 1,890 .. 
Halls Crossroads, 50: 
Hamburg ` 
Hampshire, 150 
Hampton, 1.048 
Harms, 65 m 
Harriman, 5,931 . 
Harris, 120... каве: 
Harrison, 200 
Harrogate, 800 . 
Hartford, 100 
Hartsville, 1, 
Haydenbury 
Heiskell, 17 
Helenwood, 30 . 
Heloise 
Henderson, 2,6 
Hendersonville, 


Henry, | Д 
Henryville, 150 
Hermitage, 100 
Hen mitage Springs, 


150 . 

Hickory Point. 
Hickory Valley, 179 
Hickory Withe, 100 .. 
Hilham, I64 ... 


ШШ 
Hohenwald, 2,19 
Holladay, 175 .. 
Hollow Rock, 568 
Holtland, 100 .. 
Hoodoo, 50 ......,. 
Hopewell, 500 ..B 5, 
Hornbeak, 307 . 
Hornsby, 228 . 
Howard Hill, 200 
Howell, 125 
Humboldt. 8,482 
Huntersville |, . + 
Huntingdon, 2,119 .9 
Huntland, 500 . 
Huntsville, 590 . 
Hurricane Mills, 
Hustburg, 150 . 
Idlewild, 100 
Indian Mound , 
Inglewood,* 26,52 
Inskip, 5,000 ...B 8 
Iron City, 700°. 
Irving College ., 
Isabella, 415°... 
Isoline ...... 
Jacks Creek, 151 
Jacksboro, 800 . 
Jackson, 33,849 
Jamestown, ' 1,727 
Jasper, 1,450 
Jefferson City, 
Jellico, 2,210 
Jersey 
Joelton, 
John Sevi n 
Johnson , 29,892 .B 
Johnson City Southeast, 
see Carroll Rooce 

Jones . 
Jones С 
Jones Valley TP 
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County Seat. 


*Does not appear on the map; key shows general location. 


Kenton, 1,095 . 
Kerrville, 150 


Sennawe 


Kimberlin Hei 


ng: 
Kinzel Springs, 30 . 


Kyles Ford, 75 


Lafayette, 1,590. 
La Follette, 6,204. 


Cake City, 1,914 


Laurel Bloomery, 1 
La Vergne, 800 .B 5 


Lawrenceburg, 8,042 9. 
Lebanon, 10,512... 


Leipers Fork, 250 
Lenoir City, 4,979 . 


Lewisburg, 6,338 
Lexington, 3,943 


1 00: :: : З Нан 
E E E 


ói 
шеле 500 . 
Linden, 1,086 . 


Livingston, 2,817... 
Lobelville, 449... 


Lone Mountain, du. 


Long Savannah . 
Lookout Mountain, 
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Loudon, 3,812 ..... 
Loutig 200 2367. 


.C 2, 
Lupton City, 280 .... 


00 ... 
Luttrell, 600 . 
Lutts, 350 ..... 


Lynchburg, 396 . 
Lynn Garden,* 5,2 
Lynnville, 362 
Lyons VIEN (nart Uu 


Madi 
Madison Gollece 2 700 


35 
Maloneyville, 25 
Manchester, Tue 


65 .. 
Martin, 4,750 . 
Martin Springs ....: 


Masonhall, 200 . 
Maury City, 624 . 


Mayland, 450 
a al 


McKenzie, 3,7 
McKinnon, 150 
McLemoresvill 


McNairy, 100 


Middleburg 28 


Milligan College, 200 
Millington, 6,059 ... 
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Mineral Park, 25 ,.. 
Minor Hill, 400 
Miston, 100 ... 
Mitchellville, 184 . 
Model, 100 . . 
Monoville, 65 .. 
Monroe, 69 .... 
Monteagle, 700 . 
Monterey, 2,069 ... 
Montezuma, 100 .. 
Mooresburg, 200 
Mooresville, 50 
Mooring, 100 , 
Morco, see Devo: 
Morgantown, 550 ... 
Mooreland Heights,* 


Morrison’ City, 
Morristown, 2 
Moscow, 368 
Mosheim, 300 
Moss, 200 . 
Mount Juliet, 
Mount Olive, 500 
Mount Pleasant, 2 
Mount Vernon 
Mountain City, | 
Mountairy, 25 
Mud Tavern, 25 
Mulberry, 200 ....... 
Munford, 1,014 ..... 
Murfreesboro, 

18,99) ........... ec 
Nashville, 

170,874 ..... 
Neubert, 600 
Neva, 75 
New Johnsonville, 559. 
New Market, 750 .... 
New Middleton, 100 
Now Providence, 4,451 
New River, 300 . . 
New Tazewell, 768 . 
Newbern, 1,695 
Newcomb, 288 . 
Newport, 6,448 
Newsom ...... 
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Nolonsvill, 400 . g 5, 
Norene, 70 . В 
Norma, 250 .... 
Normandy, 119 
Norris, 1,389 .. 
North Etowah, 200 
Norwood,* 4,000 
Nunnelly, 200 . 
Oak Grove .. 
Oak Hill, 4,490 . 
Oak вое 27, ШЗ 
Oakdale, 470 . 
Oakfield, 175 
Oakland, 306 .. 
Oakville, 6,000 .C 2, 
Obion, 1.097 
Ocoee, 300 . 
Oglesby, 50 . 
Old EO CEA 


0 5, 
о Hometown, iz 210 
Olivehill, 75 ....., 
Oliver Springs, i 
Oneida, 2, 0 


ae 
Palmersville, 1 
Palmyra, 100 
Paris, 9,325 
Parrottsville, 
Parsons, 1,859 
Pasquo, 5 
Peavine 
Pegram, 400 
Pelham, 300 .. 
Perryville, 250 .... 
Persia, 150 ...., 
Peters Landing, 25 
Petersburg, 423 
Petros, 850 . 
Philadelphia, ‘500 
Phillippy, 100 
Pickwick Dam, 25 . 
Pigeon Forge, 950 . 
Pikeville, 951 
Pillowville .. 
Piney Flats, 300 . 
Pinson, 240 ... 
Pioneer, 90. 
Pittman Center, 45. 
Раш ОЕ 


Plainfield 127 

Pleasant "will, * 267 
Pleasant Shade, 125 . 
Pleasant View, 150 
Pocahontas, 50 .. 
Polk, 50. 
Portland, 24 

Powder Springs, 200 
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*Population of metropolitan area, including suburbs, 
Source: Latest available census figures. 
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Powell, 500 ......... 
Pressmens Home, 400 8 


Providence, * 3 d 


Stones 'River,* 1,800. 
Strawberry Plains, 
400 


ors 


Raleigh, 6,000 Cose pi 700 . 


Ralston, 50 . 


Summitville, 400 . 
Sunbright, 550 . 
Surgoinsville, 914 
муну 4,14 


Tallassee, 100 


Ten Mile, 100° 
Tennessee City, 
Tennessee Rida! 


чк "city, 224 


Thompsons Station,” 


ORAE 350 
Tiftona,* 3,520 . 


150 . 
Топ 2,068 


Townsend, 283 °C 
Tracy City, 1,577. 


o 


782 Б 
ШЕ 1,000 


Roaring Springs . 


Rock Creek ... 
Rockford, 900 ..C 8, 
Rockwood, 5,345. . 


Rogersville, 3,121 
Rosedale, 150 . 


Treadway, 75 
Trenton, 4,225 . 
Trentville, 400 . 
Trezevant, 944 . 
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Tusculum Colleg: 


Rutherford, 983 . 


Rutledge, 793 . 
St. Andrews, 250 .... 
St. Bethlehem, 200 .. 
St. Joseph, 547 .. 
Sale Creek, 700... 


Unionville, 100 . 


Santa Ре, 128. 
Saulsbury, 141 
Savannah, 4,315 . 
Scotts Hill, 298 . 
Selmer, 1,897 ..... 
Sequatchie, 400 ..... 


Sevierville, 2,89 
Sewanee, 1,464 


Shady Grove, 100 
50 


Vaughns Gap, 35. 
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Wartburg, 800 
Wartrace, 545 
Washington, 90 
Watauga, 500 


Sharps Chapel, 
Shawanee, 200 
Shelbyville, 10,4! 
Shell Creek, 400 
Sherwood, 650 . 
Shiloh, 40 .. 


ЕШ Spring, 15. 


Waverly, 2,891 
Wayland Springs, 
Waynesboro, 1,343 


West ш: 


E S'o : nde EEE a: > 
шоо m обошошшооттотооооооотааттшоша@тттшш оошоштт 


Signal, ‘Mountain, 


Silerton, 83... Westmoreland, 865 3 
Westover, 300 . 


Westpoint, 300 . 


White Bluff, 486 
White House, 450 


Slayden,* KT ` 


25 . 
Smithville, 2.348. 
Smoky Junction, 200. 
Smyrna, 3,612 ..C 5. 
Sneedville, 799 . 


Whiteside, 500 . 
КШ 757. 


South Clinton,* 1,356 В 
South Dyersburg, 500 B 
South Etowah, 150 ..C 
South Fulton, 2,512 
South Harriman,* 


2,884 [d 
South Pittsburg, 4,130 C 
South Tunnel, 200 ...B 


Sparta, 4,510 . 


ierit, 300 . 


Winchester, 4, 200 
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2 ...96 
Woodland" Mills, 200 .B 
Wooldridge, 50 B 
Spring City, 1,800 | 


Wynnburg, 300: 
Yorkville, 250 
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Springfield, 9,221 ..9 
Springville, 40 B 


TENNESSEE 


areas produce sorghums, which farmers use for hay and 
for making molasses. Tennessee leads the Southern 
States in the production of oats. Tennessee soft winter 
wheat is famous for its high quality. 

Truck Crops and Fruits. Sweet and Irish potatoes earn 
the largest income among the truck crops (see TRUCK 
FARMING). Truck farmers also grow cabbages, okra, 
sweet peppers, tomatoes, and other vegetables. Tennes- 
see ranks among the chief strawberry states, and raises 
valuable crops of apples and peaches. 

Livestock provide almost half the income of Tennessee 
farmers. Tennessee is the South’s leading dairy state 
and leads all states in the breeding of pure-bred Jersey 
cattle. Farmers in all parts of the state raise beef cattle, 
dairy cattle, and hogs. The Nashville Basin is the home 
of the famous Tennessee Walking Horse (see Horse 
[Riding Horses; color picture]). Most of the sheep in the 
state are also raised in the Nashville Basin. Memphis is 
one of the world’s largest mule markets. 

Tourist Industry. About 10,000,000 tourists visit Ten- 
nessee each year, Leading attractions include the Great 
Smoky Mountains National Park and the state’s many 
lakes, forests, and rivers. The state parks are also pop- 
ular. Excellent hunting and fishing draw sportsmen 
from all parts of the United States. 

Mining. Bituminous (soft) coal produces the greatest 
income from mining, with nearly 7,000,000 tons a year. 
Coal mines operate in 19 eastern counties, of which the 
chief producers are Anderson, Campbell, and Marion. 

Tennessee ranks among the leading states in marble 
production. Blount, Knox, and Union counties are the 
largest marble producers. Granite comes from quarries 
in Carter County, and limestone from 53 eastern and 
central counties. Factories in Davidson, Franklin, Ham- 
ilton, Knox, Marion, and Sullivan counties manufac- 
ture cement from nearby deposits of limestone and clay. 

Only Florida produces more phosphate rock than 
Tennessee. Miners dig most of the phosphate in Giles, 
Maury, and Williamson counties. Tennessee ranks high 
in the production of zinc. It is the only Southern State 
that mines copper. Polk County provides ore contain- 
ing copper, iron, gold, and silver. The same area provides 
copper pyrite, used in making sulfuric acid. Tennessee 
produces more copper pyrite than any other state. 

Ball clays and other high-grade ceramic and pottery 
clays from the western section support an important 
ceramics industry. Glass sands come from the Appalach- 
ian Plateau and West Tennessee. Dredges on Davy 
Crockett Lake sift mica from silt on the lake bottom. 
Pits in 24 counties produce sand and gravel. 

Forest Products. Commercial forests cover about 
12,000,000 acres, or nearly half of the state. Lumber 
mills turn out nearly 1,000,000,000 board feet of lumber 
a year. At least three fourths of the lumber is hardwood 
such as beech, hickory, and oak. Sawmills Operate in 
Chattanooga, Jackson, Kingsport, Knoxville, Memphis, 
and Nashville. Elizabethton, Kingsport, Memphis, and 
Old Hickory have pulp mills, and a large newsprint mill 
is at Calhoun. 

Major furniture centers include Athens, Chattanooga, 
Knoxville, Memphis, Morristown, and Nashville. Plants 
at Lewisburg, Murfreesboro, Shelbyville, and Smyrna 
use cedar to make casks, cedar chests, pencils, tubs, 
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and vats. Baseball bats, implement handles, and tennis 
rackets made from ash are produced in Tullahoma, 
The largest manufacturer of hardwood flooring in the 
world operates at Memphis. 

Electric Power. The Tennessee Valley Authority gen- 
erates almost all the state’s electric power, The TVA 
produces more power than any other system in the coun- 
try (see TENNESSEE VALLEY AUTHORITY). About three 
fourths of the state’s power comes from stcam-generating 
plants that burn coal. Hydroelectric plants generate 
the rest of the power. For Tennessee's kilowatt-hour 
production, see ELECTRIC Power (table). 

Transportation. Tennessee faced тапу difficult prob- 
lems when it began building its transportation Systems, 
Railroads and highways cost much more than in more 
level states. Many bridges and tunnels had to be built 
through "Tennessee's hilly and mountainous areas, Be- 
tween 1800 and 1850, private companies built turn. 
pikes and collected tolls to maintain them. In 1913, the 
legislature approved state aid for highway construction. 
Tennessee now has about 75,000 miles о! highways and 
roads, two fifths of which are paved. 

Nine major airlines serve Tennessee. The state has 
about 60 airports, but many of them handle only light 
aircraft. Regularly scheduled flights serve Bristol, Chat- 
tanooga, Clarksville, Jackson, Kingsport, Knoxville, 
Memphis, Nashville, and Shelbyville. Seven railroads 
cross the state on about 3,400 miles of track. Barges 
that carry more than 1,000 tons each ply the Tennessee 
and Cumberland rivers. 

Communication. Tennessee has about 150 news- 
papers, of which about 30 are dailies. George Roulstone, 
a printer, established the state's first newspaper, the 
Knoxville Gazette, in 1791. Newspapers with the largest 
daily circulations include the Chatianoova News-Free 
Press, Chattanooga Times, Knoxville Journal, Knoxville 
News-Sentinel, Memphis Commercial Appeal, Memphis Press- 
Scimitar, Nashville Banner, and Nashville ‘Tennessean. 
About 150 periodicals are also published in the state. 

Tennessee's first radio station, WNAV, began broad- 
casting at Knoxville in 1922. The first television station, 
WMCT-TV, started operations at Memphis in 1948. 


Education 


Schools. Samuel Doak, a Presbyterian minister, es- 
tablished the state's first school in 1780 in a log house 
near Jonesboro. In 1836, the legislature created the 
office of state commissioner of education, but the office 
was abolished in 1844. In 1854, Governor Andrew 
Johnson approved a law establishing a state-wide tax- 
supported school system. But the Civil War destroyed 
this system, and it was not re-created until 1873. In 
1903, the legislature approved an effective state-wide 
public-school program. The delay was caused by the 
unstable economy of Tennessee after the Civil War. 

The governor appoints a commissioner of education 
to a four-year term. The commissioner serves as the 
chairman of the state board of education. The governor 
Serves as a member of the board, and appoints the other 
nine members to six-year terms. Children between the 
ages of 7 and 16 must attend school. For the number of 
students and teachers in Tennessee, see EDUCATION 
(table). 

Libraries. The first public library in Tennessee was 
the Nashville Library Company, incorporated in 1813- 


Today, towns in about two thirds of the counties have 
public libraries. The State Library and Archives at 
Nashville specializes in collections of Tennessee history 
and biography, state and federal documents, literature, 
and other materials, It also operates bookmobiles, which 
bring reading materials to rural areas. The Joint Univer- 
sities Libraries at Nashville has the largest book collec- 
tion in the state. Peabody College, Scarritt College, and 
Vanderbilt University pool their collections here. 
Museums. The War Memorial Building at Nashville 
houses the State Museum. ‘This museum displays many 
collections of the Tennessee Historical Society, and 
about a hundred portraits of famous Tennesseans. The 
Nashville Children’s Museum is devoted to the special 
interests of children, The Museum of Natural History 
and Industrial Arts in Memphis occupies a 21-room 
Georgian-style house. The Mountaineer Museum at Gat- 
linburg owns a collection of household and farm imple- 
ments used by early mountain families in Tennessee. 


The Arts 


Literature. Charles W. Todd published the state’s 
first novel, Woodville, or The Anchoret Reclaimed, at 
Knoxville in 1832. Humorous writing began with Davy 
Crockett’s A Narrative of the Life of David Crockett and 
his almanac, called “Go Ahead,’ both published in 
1834. In later years, George Washington Harris con- 
tinued the tradition of humorous writing, with his tales 


UNIVERSITIES AND COLLEGES 


Tennessee has 31 accredited colleges, 9 nonaccredited 
colleges, and 6 junior colleges. The following list in- 
cludes all regionally accredited colleges in the state. For 
enrollments, see UNIVERSITIES AND COLLEGES (table). 


NAME Location FOUNDED 
Austin Peay State College* Clarksville 1929 
Belmont College Nashville 1951 
Bethel College* McKenzie 1842 
Carson-Newman College * Jefferson City 1851 
Chattanooga, University of* Chattanooga 886 
Christian Brothers College* Memphis 1854 
David Lipscomb College * Nashville 1891 
East Tennessee State College* Johnson City 1909 
Fisk University* Nashville 865 
George Peabody College for 

Teachers* Nashville 1875 
King College* Bristol 1867 
Knoxville College * Knoxville 1874 
Lambuth College* Jackson 1843 
Lane College * Jackson 882 
Le Moyne College* Memphis 1871 
Lincoln Memorial University* ^ Harrogate 1897 
Maryville College * Maryville 1819 
Memphis State University * Memphis 909 


Middle Tennessee State College* Murfreesboro 1911 
Scarritt College for Christian 


Workers * Nashville 1924 
Siena College* Memphis 1923 
South, University of the* Sewanee 1868 
Southern Missionary College* Collegedale 1893 
Southwestern at Memphis* Memphis 1848 
Tennessee, University of* Knoxville 1794 
Tennessee Agricultural and 

Industrial State University* Nashville 1912 


Tennessee Polytechnic Institute* Cookeville 1915 


Tennessee Wesleyan College* Athens | 1857 
Tusculum College* Greeneville 1794 

nion University * Jackson 1825 
Vanderbilt University * Nashville 1872 


*Has a separate article in WORLD BOOK. 
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of Sut Lovingood. Opie Reed wrote a series of humorous 
stories after the Civil War. 

A number of Tennesseans wrote about their state 
during the early 1900’s. Books by Mary Noailles Mur- 
free described the people and mountains of East Ten- 
nessee. John Trotwood Moore published poems and 
historical novels. In 1922, a poetry group at Vanderbilt 
University started publishing The Fugitive, A Magazine 
of Verse. Its best-known members included Tennes- 
seans Donald Davidson, John Crowe Ransom, and 
Allen Tate, and Kentucky-born Robert Penn Warren. 

Music. In 1871, the Reverend George White organ- 
ized the Jubilee Singers at Fisk University. That same 
year, this group toured Europe singing Negro spirituals. 
The Jubilee Singers became world-famous, and stimu- 
lated other colleges to form similar groups. In 1909, 
W. С. Handy of Memphis wrote a song that he called 
“Mr. Crump” in honor of Mayor Edward H. Crump. 
He later changed the title to “Memphis Blues.” Handy, 
who became famous as “The Father of the Blues,” also 
wrote “St. Louis Blues” and many other songs. 


Interesting Places to Visit 


Tennessee’s mountains, thick forests, and beautiful 
lakes and rivers make the state one of the favorite vaca- 
tion areas in the United States. Great Smoky Mountains 
National Park attracts about 3,000,000 tourists a year. 
Lakes and rivers in the state provide excellent fishing, 
boating, and swimming. The forests and mountains 
attract hunters and campers. 

Following are brief descriptions of some of Tennes- 


see’s most interesting places to visit. 

American Museum of Atomic Energy, at Oak Ridge, is 
the only museum in the world devoted entirely to atomic 
energy. Exhibits show many medical and industrial 
applications of atomic energy. 

Blount Mansion, at Knoxville, was the home of William 
Blount, the only governor of the Territory South of the 
Ohio. Built in 1792, the mansion has been restored. 

Dunbar Cave, near St. Bethlehem, has a series of under- 
ground caverns eight miles long. It supplied saltpeter 
for gunpowder during the Mexican War. 

Lookout Mountain, near Chattanooga, rises 2,146 feet 
above sea level at the Moccasin Bend of the Tennessee 
River. Union and Confederate forces fought “The Battle 
Above the Clouds" here on Nov. 24, 1863 

Railroad Museum, at Jackson, is the restored home of 
Casey Jones, the railroad engineer who became famous 
in a ballad describing his fatal ride. 

The Hermitage, near Nashville, was the home of Presi- 
dent Andrew Jackson. It was built around 1805 as a 
plain, square farmhouse. Fire destroyed the original 
home in 1834, and Jackson rebuilt it with handsome 
columns and porches. He and his wife are buried on 
the grounds. See the color picture with this article. 

The Parthenon, at Nashville, is the world's only repro- 
duction of the temple at Athens, Greece. It has casts of 
the Elgin Marbles, a sculpture collection. See ELGIN 
MARBLES; NASHVILLE (picture); PARTHENON. 

National Parks, Forests, and Monuments. About half 
of Great Smoky Mountains National Park lies in Ten- 
nessee. The rest is in North Carolina. Tennessee also 
shares the Cherokee National Forest with North Caro- 
lina. The Tennessee section covers 594,768 acres. Na- 
tional monuments in Tennessee include the Andrew 
Johnson National Monument at Greeneville, and the 
Meriwether Lewis National Monument near Hohen- 
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Atomic Energy Commission 


Remote-Controlled Hands help a skilled 
technician handle radioactive materials safely. 
He stands outside ће 3-foot-thick walls of а "hot 
cell" at the Oak Ridge National Laboratory. 


Norris Dam on the Clinch River controls floods, 
Provides electric Power, and forms Norris Lake, 
а vacation playground, The 20 dams of the 
TVA generate Power for homes, factories, and 
farms in an 80,000-square-mile area, 


Gatlinburg lies amid the wooded peaks of the Gre 


Mountains, The town's mountaineer craftsmen make 
products such as furniture, pottery, baskets, and hook 


smoky 
dicraft 
gs. 


Poshva, Shostal 


Molasses Making in the Great Smokies is 
often done with simple equipment, Mountaineers 
remove sugar crystals by straining the sirup 
thre cloth. The remaining mixture is used for 

<ing, candy making, and as a livestock feed. 


The Hermitage, Andrew Jackson's home, is 
a national shrine near Nashville. Jackson built 
it as a simple farmhouse in 1805, but later he 
enlarged the home. He planted many of the 
trees that still stand around the mansion. 


~ Joe Clark, Shostal 


Meador, Shostal 
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wald. National military parks include the Chickamauga 
and Chattanooga, shared with Georgia; Fort Donelson, 
near Dover; Shiloh, at Pittsburg Landing; and Stones 
River, near Murfreesboro, The Cumberland Gap Na- 
tional Historical Park lies in the area where Kentucky, 
Virginia, and Tennessee meet. Many of the early pio- 
neers passed through Cumberland Gap on their way 
over the mountains to the western country. See UNITED 
States, History or (color picture, Americans Explored 
and Won a Rich New Land). 

State Parks and Forests. State forests cover more than 
160,000 acres in Tennessee. The state also maintains 
19 state parks, which cover over 131,000 acres. The fol- 
lowing list includes some important state parks. 

Cedars of Lebanon (9,300 acres), near Lebanon, in- 
cludes the largest forest of red cedar remaining in the 
United States. The park also has limestone caverns. 
Established in 1934. 

Chickasaw (11,215 acres), near Henderson, was once 
a home of Mound Builders (see Mouxp Burirprns). The 
Chickasaw Indians later lived in the area. Established 
in 1934. 

Fall Creek (15,770 acres), near Pikeville, was originally 
developed by the National Park Service. A number of 
waterfalls add to the scenic beauty of the park's rugged 
hills. Established in 1934. 

Natchez Trace (42,000 acres) near Lexington, is a 
game refuge. The Natchez Trace was a road that linked 
Nashville and Natchez, Miss. The Chickasaw Indians 
called it the Path of Peace. Established in 1934. 

Standing Stone (8,764 acres), near Livingston, features 
mountain scenery, unusual rock formations, and rushing 
streams and waterfalls. Established in 1934. 


Annual Events in Tennessee 


The Cotton Carnival at Memphis is probably the 
state's most colorful and exciting annual event. The 
five-day carnival begins on the second Tuesday in May. 
“King Cotton” and his “Queen of Beauty” open the 
festivities with an elaborate parade. The carnival in- 
cludes pageants, street dances, and horse races, Other 
annual events in Tennessee include the following. 


January, Robert E. Lee’s Birthday, state-wide, Jan. 19. 

February, National Field Trials for Bird Dogs at Grand 
Junction, mid-February. 

March, Andrew Jackson’s Birthday, state-wide, Mar. 15; 
Spring Wildflower Pilgrimage at Great Smoky Moun- 
tains National Park, March and April. 

April, Festival of the Ramps at Cosby, fourth Sunday; 
Tennessee Pilgrimage to homes and historie sites, state- 
wide, April and May, four tours. 

May, West Tennessee Strawberry Festival at Hum- 
boldt, May 4-6; Troquois Steeplechase at Nashville, sec- 
ond Saturday; East Tennessee Strawberry Festival at 
Dayton, no fixed date; Strawberry Festival at Portland, 
no fixed date. 

June, Statehood Day, state-wide, June 1; Confederate 
Decoration Day (Jefferson Davis’ Birthday), state-wide, 
Jone 3; Rhododendron Festival at Roan Mountain, third 
week. 

July, Chickamauga Lake Regatta at Chattanooga, 
July 4; Nathan Bedford Forrest’s Birthday, state-wide, 
July 13; Southern Highlands Handicraft exhibition at 
Gatlinburg, last week; Catfish Derby at Savannah, no 
fixed date. 

August, Tennessee Walking Horse National Celebration 
at Shelbyville, last week in August or first in September. 

September, Middle Tennessee Horse Show at Nashville, 
Sept. 5; Mid-South Fair at Memphis, September or Octo- 
ber, no fixed date. 
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October, Sam Davis Pageant presented at Sam Davis 
Home near Smyrna, Oct. 2; One Gallus Fox Hunt at 
Eagleville, no fixed date. 


Government 


Constitution. Tennessee adopted its present con- 
stitution in 1870. Previous constitutions had been 
adopted in 1796 and 1835. Amendments may be pro. 
posed in either house of the legislature, or may be drafted 
by a convention. Constitutional conventions cannot be 
called oftener than every six years. Proposed amend- 
ments must receive the approval of iı majority of the 
votes cast in a general election. 

Executive. The people elect the governor to a four- 
year term. He cannot run again until four years after 
his term expires. The general assembly elects the secre- 
tary of state to a four-year term, and ihe comptroller 
and the treasurer for two-year terms, 

Legislature, or general assembly, consists of a house 
of representatives and a senate. The people elect the 99 
representatives and 33 senators from districts based on 
population. All members of the assembly serve two-year 


terms. The speaker of the senate, who is elected by 
members of that body, automatically becomes the lieu- 
tenant governor. The assembly meets on the first Mon- 


day in January of odd-numbered years for 75 days. 
Courts. The state supreme court has a chief justice 

and four associate justices. The people clect all these 

justices to eight-year terms. The members of the court 


elect one of their number as chief justice. 1 he civil court 
of appeals has three divisions that serve East, Middle, 
and West Tennessee. The people of each division elect 
three judges to the court of appeals for cight-year terms. 


Tennessee also has 20 circuit courts and 14 chancery 
courts, which decide questions of equity (see Egurry). 
Local Government. Each county is divided into dis- 
tricts of convenient size. The county districts are gov- 
erned by general-sessions courts, made up of panels of 
judges elected by the people. The number of judges on 
each panel varies from one to six, depending on the 
need. Judges serve eight-year terms. These courts 
also have jurisdiction over civil and criminal cases 
within their districts. Most Tennessee cities have the 
mayor-council form of government. k 

Taxation. Tennessee’s leading source of revenue is a 
general sales tax. Other sources of revenue include a 
sales tax on motor fuels; sales taxes on tobacco prod- 
ucts, alcoholic beverages, insurance, and public utilities: 
and an income tax on unearned income, or income from 
investments. 

Politics. Tennessee voters have traditionally elected 
Democratic candidates to state offices. Since 1900, 
they have elected seven times as many Democratic 
governors as Republicans. In presidential elections, the 
states voters are more evenly divided. Since 1900, they 
have supported about twice as many Democratic candi- 
dates for President as Republicans. Except in about 
a dozen counties in East Tennessee that usually vote 
Republican, most political contests are settled in the 
Democratic primary elections. For the state’s voting 
record in presidential elections since 1804, see ELEC- 
TORAL COLLEGE (table). 

National Defense. Units of the National Guard and 
Air National Guard train in about 70 cities and towns, 
with headquarters at Nashville. Airborne troops of the 


U.S. Army train at Fort Campbell near Clarksville. 
The U.S. Air Force conducts engineering-development 
programs in the laboratories and wind tunnel of the 
Arnold Engineering Development Center at Tullahoma. 


History 


Indian Days. The earliest known inhabitants of the 
Tennessee country were the Mound Builders, They 
were American Indians, but they differed from the 
tribes white men found later. The Mound Builders lived 
in villages along waterways. They built earthworks and 
mounds used for religious ceremonies, burials, and 
other purposes (see Mounn Burrprns) The Mound 
Builders had disappeared before the white men came. 

The Cherokee Indians lived in East Tennessee and 
northern Georgia when the first white explorers entered 
the region. They claimed Middle Tennessee as their 
hunting ground. The Chickamauga Indians, a branch 
of the Cherokee, lived near the present site of Chatta- 
nooga, and the Chickasaw tribes occupied West Ten- 
nessee, 

Exploration. In 1540, the Spanish adventurer Her- 
nando de Soto and his party raided some Indian villages 
in the valley of the Tennessee River. But no one really 
explored the region for more than a hundred years 
afterward. In 1673, James Needham and Gabriel Arthur 
traveled from the British settlement at Fort Henry, 
Virginia, to the Tennessee River Valley. That same 
year, Louis Joliet and Father Jacques Marquette ex- 
plored the Mississippi Valley. They claimed the entire 
Mississippi Valley for France. Robert Cavelier, Sieur de 
la Salle, built Fort Prud'homme on the Chickasaw 
Bluffs in 1682. But the French soon abandoned this iso- 
lated post. In 1714, Charles Charleville set up a French 
trading post at French Lick, near the place where 
Nashborough (later Nashville) was established. 

Spain, France, and Great Britain all claimed the 
Tennessee region, and sought the friendship and trade 
of the Indians. Rivalry between the French and British 
for Cherokee friendship reached a climax during the 
French and Indian War, from 1754 to 1763 (see FRENCH 
AND InpIAN WARS). In 1763, by the Treaty of Paris, the 
French surrendered to the British all claim to lands east 
of the Mississippi. 

Early Settlement. In 1769, William Bean of Virginia 
became the first permanent white settler in Tennessee. 
He built a cabin on the Watauga River near the present 
North Carolina border. Other settlers from Virginia and 
North Carolina soon followed. 


Tennessee's Capitol, in 
Nashville, was begun in 1845. 
Construction crews did not com- 
plete this impressive Grecian 
limestone building until 1855. 
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The Tennessee region belonged to North Carolina, 
but a vast, rugged mountain area separated it from the 
mother colony. In 1772, settlers in Tennessee formed a 
government of their own called the Watauga Associa- 
tion. This group drew up the first written constitution 
adopted west of the Allegheny Mountains. See Wa- 
TAUGA ASSOCIATION. 

A group of land speculators formed the Transylvania 
Company in the carly 1770’s. In 1775, these men 
bought a large area in present-day Tennessee and 
Kentucky from the Cherokee. Daniel Boone blazed a 
trail from Virginia across the mountains at Cumberland 
Gap to open this Transylvania land to settlement. His 
trail, the famous Wilderness Road, became the chief 
route to the new settlements (see WILDERNESS ROAD). 

Territorial Years. In 1779, a group of pioneers led by 
James Robertson and John Donelson settled around 
the Big Salt Lick on the Cumberland River, They built 
a fort on the river bluffs called Nashborough, which 
formed the center of settlement of Middle Tennessee. 
In 1780, these settlers drew up the Cumberland Com- 
pact, which established representative government and 
created courts. 

Settlers in the Tennessee region had no help from 
their mother state, North Carolina, in fighting the 
Indians. They finally came to feel that North Carolina 
had failed them. Three counties in East Tennessee set 
up the independent State of Franklin in 1784, with 
frontiersman John Sevier as governor. North Carolina 
refused to recognize the new state, and regained author- 
ity over the region in 1788 when the people failed to 
elect new officers (see FRANKLIN, STATE OF). In 1790, 
the federal government created “The Territory of the 
United States South of the River Ohio,” which included 
the Tennessee region. William Blount of North Carolina 
became the only governor of this territory. 

Until 1818, the Cherokee held a large area in Middle 
Tennessee, and a smaller tract south of the Sequatchie 
and Little Tennessee rivers in East Tennessee. The 
Chickasaw owned nearly all West Tennessee until 1818, 
when they ceded their land to the federal government. 

Statehood. On Feb. 6, 1796, Tennessee adopted its 
first state constitution in preparation for statehood. 
Congress admitted the region to the Union on June 1 
as the 16th state. The people elected Democrat John 
Sevier, the former governor of the State of Franklin, as 
the first governor of Tennessee. The state had a popu- 
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Three U.S. Presidents lived in Tennessee: 
Andrew Jackson, James K. Polk, and Andrew Johnson, 


lation of nearly 100,000, and was the first to be created 
out of government territory. 

Between 1800 and 1860, West Tennessee developed 
into а cotton-growing region that used Negro slaves for 


RED-LETTER DATES IN TENNESSEE 


1540 De Soto entered the Tennessee region. 

1673 James Needham and Gabriel Arthur became the 
first Englishmen to enter the region. 

1714 Charles Charleville set up a trading post near the 
present site of Nashville. 

1763 France surrendered to Great Britain all claim to 
lands east of the Mississippi River. 

1772 The Watauga Association set up a constitutional 
government, the first west of the Alleghenies. 

1780 Nashville settlers signed the Cumberland Compact. 

1784 Three counties in eastern Tennessee established 
the State of Franklin. 

1796 Tennessee became the 16th state on June 1. 

1818 The Chickasaw Indians sold all their land east of 
the Mississippi River to the United States. 

1838 The Cherokee Indians were removed west of the 
Mississippi River. 

1861 Tennessee seceded from the Union on June 24. 

1866 Tennessee was readmitted to the Union on July 24. 

1878 The worst yellow-fever epidemic in U.S. history 
struck Memphis, killing about two thirds of the 
white population. 

1925 The legislature passed a law forbidding the teach- 
ing of evolution in public schools. 

1933 Congress created the Tennessee Valley Authority. 

1942 The federal government began building the 
atomic-energy center at Oak Ridge. 

1954 The state's first newsprint mill opened at Calhoun. 

1957 The legislature passed a law allowing counties with 
over 200,000 population to consolidate county and 
city government. 
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"The Daughters of the Confederacy” was organ- 
ized at Nashville in 1894 by widows, wives, mothers, 
and sisters of Confederate veterans of the Civil War. 


labor. This slave-owning region had the same interests 
as the Deep South. Farmers in Middle I ennessee also 
owned slaves, But the people of East Tennessee, with its 
many small upland farms, strongly opposed slavery. 
Three Famous Tennesseans who became Presidents 
of the United States strongly affected the development 
of Tennessee between 1795 and the Civil War. They 
were Andrew Jackson, James К. Polk, and Andrew 
Johnson. Jackson began his political career in Tennes- 
see in 1796 as a member of the convention that adopted 
the state’s first constitution. He served as a representa- 
tive to the U.S. Congress from 1796 until his resignation 
in 1798, and as a state supreme court justice from 1798 
to 1804. Jackson had become a major general of the 
Tennessee militia in 1802. He offered his tr ops to the 
federal government as soon as the War of 1812 began. 
During the war, Jackson led Tennessec troops through 
a series of battles with the Creek Indians. He also 
directed troops from Tennessee and other states in the 
Battle of New Orleans in 1815. Tennessee strongly sup- 
ported Jackson when he ran unsuccessfully for the pres- 
idency in 1824, and when he was clected in 1828. 
In the early 182075, James К. Polk became a member 
of the Tennessee House of Representatives, where he 
worked to improve education within the state. In 1825; 
the people elected Polk to the U.S. House of Represen- 
tatives. He served there until 1839. During Andrew 


Jackson’s administration as President, Polk followed 


his lead in supporting a strong federal government. Polk 
continued to emphasize this principle as governor of 
‘Tennessee from 1839 to 1841. 

Andrew Johnson filled a variety of local and state 
offices between 1829 and 1847. He consistently advo- 


Tennessee Valley Authority, 
established in 1933, built 20 dams 
in the river valley to furnish 
electric power and control floods. 


cated the cause of the poor man against the rich during 
his term as alderman in Greeneville in 1829. In the state 
senate, Johnson became one of the first men to chal- 
lenge the power of the large landowners, who controlled 
state politics, He argued that only the white male popu- 
lation, and no Negro slaves, should be counted in fixing 
the number of representatives for the state legislature. 

The influence of Jackson, Polk, and Johnson left a 
strong impression on the people of Tennessee. All three 
had favored a strong central government and the pres- 
ervation of the Union and it is not surprising that 
‘Tennessee was the last state to secede from the Union 
at the outbreak of the Civil War. Tennessee did not join 
the Confederacy until June 24, 1861, more than six 
months after the first state, South Carolina, had seceded. 

The Civil War. In 1862, the war in Tennessee cen- 
tered in the middle and western regions. Union forces 
under General Ulysses S. Grant narrowly avoided defeat 
at the Battle of Shiloh, in which Confederate General 
Albert Sidney Johnston was killed. Union successes in 
1862 in West Tennessee established federal control of 
the region. President Abraham Lincoln appointed An- 
drew Johnson as military governor of ‘Tennessee. John- 
son was fair in his dealings, and won many Southern 
sympathizers to the Union cause. 

In 1863, Grant attacked the Confederate positions 
around Chattanooga. The Confederate line stretched 
for about 12 miles, from Missionary Ridge to Lookout 
Mountain. On the first day of the battle, General Joseph 
Hooker drove Confederate forces from Lookout Moun- 
tain in “The Battle Above the Clouds.” Union success 
in the battle finally came after three days of fighting. 

In 1864, General William T. Sherman’s troops 


Davy Crockett, a colorful scout 
and frontiersman, won fame for his 
tall tales and funny stories. He was 
elected to the U. S. Congress from 
Tennessee in 1826, 1828, 1832. 


Г first governor, served 
o. was the first governor of the 
klin, now a part of Tennessee. 
roke away from North Carolina in 
“was an independent state until 1788. 


The Watauga Association was 
formed in 1772 by Tennessee's 
first settlers to provide government ; 
along the Watauga River. They 
drew up the first written constitution 
west of the Allegheny Mountains. 


marched from Tennessee into Georgia and captured 
Atlanta. In Tennessee, Confederate forces under Gen- 
eral John В. Hood attacked Franklin and Nashville, 
hoping to draw Sherman back. But General George Н. 
Thomas, who was defending Tennessee, defeated Hood's 
army, and Sherman continued his march to the sea. 

Reconstruction. Andrew Johnson was inaugurated 
as President on Apr. 15, 1865. He declared the rebellion 
in Tennessee at an end on June 13. But a strong group 
in Congress opposed Johnson, and tried to block any 
measure to readmit the state to the Union. On July 24, 
1866, afier considerable debate, Tennessee became the 
first Confederate state to be readmitted to the Union. 

During the Reconstruction period, Tennessee strug- 
gled to regain its importance in agriculture and com- 
merce. Farmers gradually rebuilt their farms and planted 
crops. Progress was slow in the cotton-growing area 
of West ‘Tennessee, because the great plantations had 
depended on slave labor. Most of the roads and rail- 
roads had been destroyed during the war, and funds for 
new construction were scarce. 

During the 1870°, several plagues and epidemics 
swept the state. A yellow-fever epidemic hit Memphis 
in 1878, killing more than 4,000 of the 6,000 white 
residents. Memphis became a village after this disaster, 
and did not take a city charter again until 1891. 

Poor management of state funds in Tennessee banks 
after the Civil War left the state deeply in debt. No real 
progress was made toward reducing this debt until 1890. 
In that year, the Tennessee Bankers Association began 
a campaign to reform the banking system. ‘The associa- 
tion’s efforts did not succeed until 1913, when a new 
state banking department was established to protect the 
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public against mismanagement, fraud, and harmful 
speculation in banks under its control. 

The 1900". State-wide prohibition of alcoholic bev- 
erages became an issue in the Democratic primary elec- 
tion of 1908. Edward W. Carmack, who had served as a 
U.S. Representative and Senator, favored prohibition 
when he ran for governor in the primary. Governor 
Malcolm R. Patterson, running for a second term, de- 
feated Carmack in the primary, then won re-election as 
governor. Carmack was killed in an encounter with 
friends of Patterson after the election. This made Patter- 
son so unpopular that the legislature passed a prohibi- 
tion law over his veto. In 1910, Patterson was defeated 
for re-election by Republican Ben W. Hooper. 

During World War I, Sergeant Alvin C. York of Fen- 
tress County became one of the nation’s greatest heroes 
by singlehandedly killing more than 20 Germans and 
capturing 132 others in one day. York’s admirers gave 
him a farm in Tennessee after the war. In 1918, the fed- 
eral government began construction of Wilson Dam at 
Muscle Shoals, Ala., as a wartirhe measure to develop 
power resources for making explosives. This work on the 
Tennessee River led to later dams in Tennessee. 

In 1925, the state legislature passed a law making it 
illegal to teach the theory of evolution in the schools. 
Many persons believed that evolution disagreed with 
the Biblical account of the creation of man. John Scopes, 
a high-school teacher at Dayton, ignored the law and 
continued to teach Charles R. Darwin’s theory of evolu- 
tion. The state brought Scopes to trial, with William 
Jennings Bryan as prosecuting attorney. Clarence Dar- 
row defended Scopes. The trial aroused nationwide 
interest, and caused heated controversy over Darwin’s 
theory of evolution. Darrow lost the trial, and Scopes 
was fined $100. Bryan died five days after the trial. 

In 1933, the federal government established the Ten- 
nessee Valley Authority as an outgrowth of the earlier 
work on the Tennessee River at Muscle Shoals, Ala. 
(see TENNESSEE VALLEY AUTHORITY). In 1942, the fed- 
eral government chose Oak Ridge as the site for one of 
America’s first atomic-energy plants. The existence of 
this atomic-bomb plant was kept almost a complete 
secret until after World War II. 

Recent Developments. After World War II, Tennes- 
see began a campaign to bring new industries to the 
state. Inexpensive sources of electric power and abun- 
dant natural resources attracted more than 700 new 
companies during the early 1950's. A huge newsprint 
mill opened at Calhoun in 1954. 

Governor Frank С. Clement, a Democrat, took office 
in 1953. During his administration, the legislature 
authorized a constitutional convention. The convention 
proposed eight amendments to the constitution of 1870. 
All eight were approved by the people in 1953. Among 
other provisions, these amendments raised the salaries 
of members of the legislature and increased the gover- 
nor’s term of office to four years. One amendment 
prohibited the governor from serving two terms in 
succession. Clement was allowed to run for office in 
1954, because he had been elected the first time under 
the old provisions of the constitution. In 1957, the 
general assembly passed a law that allowed counties 
with populations of 200,000 or more to consolidate 
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county and city government. Buford 


1 Ellington, 4 
Democrat, became governor in 1959. 


Famous Tennesseans 


Separate biographies are listed under the heading 
Tennessee in the Biocrapuy section of the READING 
AND STUDY GUIDE. John Sevier, the first governor of the 
state, represents the state in Statuary Hall in the Capi- 
tol in Washington, D.C. The following short biographies 
include information about other noted persons who 
were born in Tennessee or did important work there, 

Bell, John (1797-1869), a political leader, opposed 
Tennessee’s secession from the Union. He became a. 
Democratic U.S. Representative in 1827, but switched 
to the Whig party in 1829. He served as a Whig Repre- 
sentative until 1841, and as Speaker of the House in | 
1834. He was elected a U.S. Senator in 1847, and served 
until 1859. Bell was an unsuccessful candidate for Presi- 
dent on the Constitutional Union ticket in 1860, He 
was born near Nashville. | 

Clement, Frank С. (1920- ), became governor in? 
1953, and served for six years. He started his political 
career in 1946 as chief lawyer for the state utilities come 
mission. In 1956, he gave the keynote address at the 
Democratic National Convention. He was born at 
Dickson. 

Craighead, Thomas (1750-1824), a Presbyterian min- 
ister, built a rough stone building near Nashville in 1785 
and used it as a church and school. The North Caro- 
lina Assembly selected his meeting house as the site of 
a boys’ preparatory school, which it named Davidson 
Academy. The school later became the University of 
Nashville, from which George Peabody College for 
Teachers claims descent. Craighead was born in Meck- 
lenburg County, North Carolina. 

Davis, Samuel (1842-1863), was called “The Boy 
Hero of the Confederacy.” Union troops hanged him at 
Pulaski because he refused to tell where he had obtained 
secret military information. The state erected a statue 
to his memory on the capitol grounds at Nashville. 
He was born near Smyrna. His home is kept as a shrine. 

Dodge, John W. (1807-1891), was one of the greatest 
painters of miniatures of his time. He painted portraits 
of such famous persons as Andrew Jackson, Henry Clay, 
and John Marshall. He was born in New York City. 

Donelson, John (1725-1785), led pioneers to Nashville 
in 1779 and 1780. The group set out from Fort Patrick 
Henry, near Kingsport, in 1779. They arrived at the 
Big Salt Lick (the present site of Nashville) in 1780, 
after nearly 16 perilous months of travel. Donclson was 
born in Somerset County, Maryland. 

Driver, William (1803-1886), gave the name “Old 
Glory” to the Flag of the United States. His mother and 
some friends in Salem, Mass., presented him with an 
American flag for his ship Charles Daggett in 1831. He 
first used the name “Old Glory” for this flag. Driver was 
born at Salem, Mass. 1 

Gore, Albert A. (1907- ), became a Democratic 
U.S. Senator in 1953, and was re-elected in 1958. He 
served as state commissioner of labor from 1936 tO 
1937, and as a U.S. Representative from 1939 to 1953: _ 
In 1956, Gore proposed a bill authorizing government 
construction of six atomic reactors. Congress passe 
the bill that same year. Gore was born at Granville. 

Hughes, David Edward (1831-1900), perfected a type 


printing telegraph machine while teaching music in 
Springfield from 1852 to 1853. Hughes later developed 
other important electrical devices, including a micro- 
phone. He was born in London, England. 

Murfree, Mary Noailles (1850-1922), wrote novels 
under the pen name of CHARLES EGBERT CRADDOCK. 
She was one of the first authors to write about southern 
mountaineers. Her best-known novels include The 
Prophet of the Great Smoky Mountains and The Ordeal. 
She was born at Murfreesboro. 

Robertson, James (1742-1814), a frontiersman, dis- 
covered the fertile valley along the Watauga River in 
1769. He returned to the region in 1771 with John 
Sevier, and they established the Watauga Association. 
Robertson left Watauga in 1779 and helped establish 
another settlement at Nashborough, later Nashville. 
He was born in Brunswick County, Virginia. 

Jewe 1 A. PHELPS. Critically reviewed by J. RUSSELL WHITAKER 
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BIOGRAPHIES 
A list of biographies relating to Tennessee appears 
under the heading Tennessee in the BIOGRAPHY section 
of the READING AND STUDY GUIDE. 


CITIES 
Chattanooga Knoxville Memphis Nashville Oak Ridge 


History 


Natchez Trace 

Pioneer Life 

Polk, James Knox 

Sevier, John 

Tennessee Valley Authority 
Watauga Association 


Civil War 

Crockett, David 
Franklin, State of 
Jackson, Andrew 
Johnson, Andrew 
Jones, “Casey,” John L. 


NATIONAL PARKS AND MONUMENTS 


Andrew Johnson National Monument 
Great Smoky Mountains National Park 
Meriwether Lewis National Monument 


PHYSICAL FEATURES 

Mississippi River 
Reelfoot Lake 
Southern States 
"Tennessee River 
Watauga Dam 


Blue Ridge Mountains 
Clingmans Dome 
Cumberland Gap 
Cumberland Mountains 
Cumberland River 
Great Smoky Mountains 


PRODUCTS 


For Tennessee’s rank among the states in production, 
see the following articles: 


Building Stone Plastics Tobacco 
Cheese Strawberry Zinc 
Marble 


UNIVERSITIES AND COLLEGES 
Tennessee’s universities and colleges which have sep- 
arate articles are listed in the Education section of this 
article. 


Outline 


I. The Land and Its Resources 


A. Location and Size D. Natural Resources 


B. Land Regions E. Climate 
C. Rivers and Lakes 

Il. Life of the People ^ 
A. The People B. Cities С. Regional Life 


Ill. Work of the People \ 
A. Manufacturing E. Forest Products 
B. Agriculture F. Electric Power 
C. Tourist Industry G. Transportation 
D. Mining H. Communication 
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IV. Education 
A. Schools 

V. The Arts 
VI. Interesting Places to Visit 
VII. Annual Events in Tennessee 
VIII. Government 

IX. History 

X. Famous Tennesseans 


B. Libraries C. Museums 


Questions 


When and why did the people in the Tennessee region 
form the State of Franklin? 

What arc the leading minerals found in Tennessee? 

What city in Tennessee is the world’s largest inland 
cotton-shipping port? 

From what famous peak in Tennessee is it possible 
to see seven states? 

What disaster caused the city of Memphis to become 
only a village in the 187078? 

What are some reasons why ‘Tennessee was the last 
state to secede from the Union during the Civil War? 

What composer born in Tennessee became known as 
“The Father of the Blues’’? 

What kind of generating plants produce most of the 
electric power used in Tennessee? 

How did the Tennessee region come under British 
control in the 1700's? 

How has the inland water area of Tennessee been 
doubled since 1933? 


Books for Young Readers 


BAILEY, BERNADINE F. Picture Book of Tennessee. Whitman, 
1952. 

Fort, Joun P. Make Way for the Great. Tennessee Book 
Co., 1950. 

Govan, CHRISTINE N., and West, E. С. Mystery at the 
Shuttered Hotel. Sterling, 1956. An adventure story. 
Jupson, CLARA I. Andrew Jackson, Frontier Statesman. 

Follett, 1954. 

Jusrus, May. The Big Log Mountain. Holt, 1958. 

PARKS, AILEEN W. Bedford Forrest, Boy on Horseback. 
Bobbs, 1952. 

Rorunock, Mary U. Discovering Tennessee. The Author, 
Knoxville, Tenn., 1951. Exploration, settlement, and 
growth. 

STEELE, Wmuam O. Buffalo Knife. Harcourt, 1952. 
Winter Danger. 1954. Tennessee life in the 1780's. 

WRIGHT, Frances Е. Sam Houston, Fighter and Leader. 
Abingdon, 19 Sam Houston’s story, from his carly 
career in Tennessee to his later life in Texas. 


Books for Older Readers 


Burt, Jesse С. Nashville: Its Life and Times. Tennessee 
Book Co., 1959. 

CRABB, ALFRED L. Home to Tennessee: A Tale of Soldiers 
Returning. Bobbs, 1952. Journey to Nashville. 1957. Nash- 
ville: Personality of a City. 1960. 

DAVIDSON, DONALD. The Tennessee: The Old River, Frontier 
to Secession; The New River, Civil War to TVA. 2 v. 
Rinehart, 1946, 1948. 

Dykeman, WILMA. The French Broad. Rinehart, 1955. 
The French Broad River, its region, and its people. 
Govan, GILBERT E., and Ілу1хсоор, J. W. Chattanooga 
Country, 1540-1951: From Tomahawks to TVA, Dutton, 

1952. 

Күш, Joun Н. The Building of TVA: An Illustrated His- 
tory. Louisiana State Univ, Press, 1958. 

Lewis, Tuomas М. N., and KNEBERG, MADELINE. Tribes 
That Slumber: Indian Times in the Tennessee Region. Univ. 
of Tennessee Press, 1958. 

Tennessee: A Guide to the State, Hastings, 1939. 
Tuornsoroucu, Laura. The Great Smoky Mountains. 
Rev. and enl. ed. Univ. of Tennessee Press, 1956. 
WILKIE, KATHARINE E. John Sevier, Son of Tennessee. 

Messner, 1958. 
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TENNESSEE, UNIVERSITY OF 


TENNESSEE, UNIVERSITY OF, is a coeducational 
state-controlled school at Knoxville, Tenn. It has col- 
leges of liberal arts, education, engineering, agriculture, 
law, business administration, and home economics; a 
graduate school; and the Agricultural Extension and 
the University Extension divisions. It has colleges of 
medicine, dentistry, pharmacy, nursing, and social 
work. The graduate school of biological sciences in 
Memphis, and the graduate school of social work at 
Nashville are part of the university. It also has a branch 
college of agriculture, home economics, education, and 
industrial arts at Martin. 

There are 17 national fraternities and 13 national 
sororities associated with the university. The school's 
colors are orange and white, and its athletic teams are 
called the Vols. “Fight, Vols, Fight" is a popular 
school song. 

The university was founded in 1794, and received 
its present name in 1879. For enrollment, see UNIVER- 
SITIES AND COLLEGES (table). A. D. Нот 

TENNESSEE AGRICULTURAL AND INDUSTRIAL 
STATE UNIVERSITY is a coeducational, state-controlled 
school at Nashville, Tenn. It is a teacher-training insti- 
tution with schools of arts and sciences, education, 
engineering, home economics, and a graduate school. 
The university offers bachelor's degrees in 23 depart- 
ments, master's degrees in 14 departments, and offers 
Air Force Reserve Officers’ Training in the depart- 
ment of air science. Tennessee Agricultural and Indus- 
trial State University was founded in 1912. For 
enrollment, see Universities (table), б. M. SAWYER 

TENNESSEE POLYTECHNIC INSTITUTE is a cocduca- 
tional technological college at Cookeville, Tenn. It is 
state-controlled, and has schools of arts and sciences, 
agriculture and home economics, education, engineer- 
ing, and business administration. It grants B.A., B.S., 
and М.А. degrees. The school has an ROTC unit. The 
state legislature chartered Tennessee Polytechnic Insti- 
tute in 1915. For enrollment, see UNIVERSITIES AND 
COLLEGES (table). EVERETT DERRYBERRY 

TENNESSEE RIVER is the largest tributary of the Ohio 
River. It begins at Knoxville, Tenn., where the Holston 
and French Broad rivers meet, and flows southwest 
through Tennessee and Alabama. Then the river curves 
northward. It flows back into Tennessee and north- 
west across Kentucky. At Paducah, Ky., it empties into 
the Ohio River. The Tennessee drains an area of about 
844,000 square miles, 

Nine dams and locks have converted the river into a 
chain of narrow lakes. It is now navigable throughout 
its 652-mile course. The improvement project began in 
1904, with the construction of the locks and dam at 
Hales Bar, Tenn. The Colbert Shoals lock and canal 
were built in 1911. In 1926, a power dam was com- 
pleted at Muscle Shoals. In 1933, the Tennessee Valley 
Authority took charge of improving navigation, con- 
trolling floods, and generating power. E. Wittaxn Minick 

TENNESSEE VALLEY AUTHORITY (TVA). For the first 
hundred years, the United States was the scene of 
widespread waste of natural resources. Forests were 
considered as barriers to be cut away to clear farm 
land and to reach mineral riches, The result of this short- 
sighted activity was disastrous. The roots of shrubs and 
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trees had held the soil, but when the forests disappeared 
land was washed away. Wind carried away the soil in 
dust clouds and the land was ruined for farming. Rivers 
produced great floods with much loss of life and prop- 
erty. One of the regions which suilered most in the 
floods was the area around the ‘Tennessee River and 
its branches. 

The Plan. The Tennessee Valle. Authority was 
created by Congress as a Federal corporation in 1933, 
Its purpose was to carry out a wide and Steady develop. 
ment of the resources of the Tennessee Valley. Dams 
were to be built to control floods, to di epen the rivers 
for shipping, and to create electric power. New forests 
were to be planted, and those still standing were to 
be saved. Good and cheap soil fertilizers were to be de. 
veloped. Farmers and manufacturers wcre to be encour 
aged to take advantage of the natural riches of the 
Tennessee Valley. The power and mineral resources 
developed by TVA were also planned as part of the 
defenses of the country in case of war 

The address of the Tennessee Valley Authority head. 
quarters is the New Sprankle Bldg., Knoxville, Tenn. 

The Valley. The Tennessee Valley covers an area of 
40,910 square miles. It is about four fifths the siz 
of England. The valley includes paris of Tennessee, 
Kentucky, Virginia, North Carolina, Georgia, Alabama, 


and Mississippi. The land varies from the mile-high 
peaks of the Great Smoky Mountains to the low, muddy 
plains near the mouth of the Tennessee River. 

But the effects of the TVA program have been spread 


far outside the valley. Power from TV A (ams and steam 


Pickwick Landing Dam Is on the Tennessee River. The 
dam creates a navigation channel for over 50 miles downstream. 


Norris Dam on the Clinch River measures 265 feet high and 
1,860 feet long. Its reservoir can store 2,500,000 acre-feet of wares 


plants reaches homes, farms, stores, mines, and factories 
over an area of about 80,000 square miles, Phosphate 
fertilizers developed and improved under the TVA pro- 
gram have been tested and demonstrated in more than 
half the states of the Union. The fertilizers are also 
sold by cooperative associations and private firms in 
36 states 

The ‘Tennessee Valley is rich in valuable resources of 
coal, copper, iron, manganese, marble, zinc, limestone, 
sand, and gravel. 

The TVA at Work, The TVA was established after 
fifteen ycars of Congressional debate about what was to 
be done with the government nitrate plant and Wilson 
Dam at Muscle Shoals, Ala, These projects were built 
under the National Defense Act of 1916, but were not 
finished in time for use in World War I. The TVA Act 
transferred Wilson Dam and the nitrate plant from the 
War Department to the TVA. See MUSCLE SHOALS. 

The new corporation represented a great change in 
national policy. Before, responsibility for various projects 
in the valley had been divided among various depart- 
ments riculture was a responsibility of the Depart- 
ment of Agriculture. Forest conservation was the job of 
the Interior Department. Army engineers had charge of 
improving navigation on the rivers. 

TVA is directed by a three-man board, its members 
appointed at three-year intervals for terms of nine years 
each. They are responsible to the Congress and the 
President. Thus, TVA placed in the hands of one agency 
the responsibility for advancement in all fields of the 
conservation and development of resources. The TVA 
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Over 20 Dams in the Tennessee Valley 
make !he Tennessee River system one of the 
world's most rigidly controlled waterways. 


Wilson Dam on the Tennessee River has 
the greatest installed capacity of any TVA 
dam. Installed capacity is 436,000 kilowatts. 


TENNESSEE VALLEY AUTHORITY 


Act recognized that all conservation problems are re- 
lated. For example, poor land use may increase floods 
by allowing water to run ofT too quickly. Good land 
has trees and plants that hold water in the ground. 

The Dams. Since 1933, TVA has built 20 dams on the 
"Tennessce and its branches. These, together with dams 
previously built, make this one of the most completely 
controlled river systems in the world. TVA bought 
several dams from a private power company, and oper- 
ates five dams of the Aluminum Company of America. 

'The dams are of two general types. On the main 
stream of the Tennessee River, long dams were built, 
making a continuous chain of lakes from Paducah, Ky., 
to Knoxville, Tenn. Each of these dams has a lock by 
which towboats and barges may be raised or lowered 
from one lake level to another. 

On the branches of the Tennessee, high dams create 
great water reservoirs between the hills and mountains. 
The highest of these is Fontana Dam, 480 feet high, on 
the Little Tennessee River. 

On the Tennessee River itself are the Kentucky, Pick- 
wick Landing, Wilson, Wheeler, Guntersville, Hales 
Bar, Chickamauga, Watts Bar, and Fort Loudoun dams. 
Kentucky Dam is the largest of these. It is one and a 
half miles long and 206 feet high. It creates a lake 184 
miles long, reaching to Pickwick Landing Dam. 

On the various branches of the Tennessee River are 
Norris Dam on the Clinch River; Cherokee Dam on the 
Holston; South Holston, Boone, and Fort Patrick Henry 
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dams on the South Fork of the Holston; Douglas Dam 
on the French Broad; Fontana, Calderwood, and 
Cheoah dams, on the Little Т. ennessee; Apalachia, 
Hiwassee, and Chatuge dams, on the Hiwassee; Nottely 
Dam, on the Nottely; Ocoee dams I, 2, and 3, on the 
Ocoee; Blue Ridge, on the Toccoa; W; atauga, on the 
Watauga; Santeetlah, on the Cheoah; Glenville, on the 
Tuckaseigee; and Nantahala, on the Nantahala. Cum- 
berland Valley dams adding to the system are the Great 
Falls and Center Hill, on the Caney Fork; Dale Hollow, 
on the Obey; and Wolf Creek, on the Cumberland. 

Electric Power. The TVA region uses about 35 times 
as much power today as it did in 1933. It uses more 
than 53,000,000,000 kwh a year. Much of this power is 
used by the Atomic Energy Commission’s plants at Oak 
Ridge, Tenn., and Paducah, Ky., as well as by other 
government installations. TVA built several large steam- 
electric generating plants to keep up a constant power 
supply. One of the world’s largest steam-electric gen- 
erating plants stands near Kingston, Tenn. 

TVA power is distributed to more than 1,400,000 
consumers by 148 municipal and cooperative electric 
systems. TVA was designed to provide as much power 
as possible at the lowest rates possible. Nine of every 
10 farms in the area now use electricity, compared to 
about 3 out of то in 1933. Household users of TVA 
power pay less than half as much per kwh as does the 
average consumer. TVA pays no federal taxes, but 
makes payments to states and counties in place of taxes, 

River Shipping. The Tennessec River provides a 627- 
mile route for boats of nine-foot draft. It connects with 
the inland waterway system (see INLAND WATER WAY). 
During the 1950's, traffic on the river amounted to more 
than 1,000,000,000 ton-miles a year of industrial 
products, 

Flood Control. The reservoirs behind the dams provide 
about 12,000,000 acre-feet of Storage space at the 
beginning of the flood season, about January 1, for the 
control of floods in the Tennessee and lower Ohio and 
Mississippi basins. These reservoirs help prevent flood 
damage. During drier months, stored water is released 
from them to maintain the level of the river. 


Other Activities. The TVA chemical facilities at 
Muscle Shoals are operated as a natic nal laboratory for 
research and experimental production of fertilizers, This 
division developed electric-furnace smelting of phos. 
phate rock to produce elemental phosphorus. 

TVA has provided more than 250.000,000 seedlings 
to reforest over 211,000 acres. Its foresters work with 
States, counties, and other organizations to promote 
better forest management. This program includes selec- 
tive cutting and protection against fire and Over-graz- 
ing. About half the Valley area is covered by forests and 
woodlands. 

The beautiful lakes offer many opportunities for 
recreation. States, counties, cities, ого ‘nizations, and 
individuals have invested approximately $40,000,000 
in developing these recreational facilities. The lakes 
contain many fishes, and are attractive to migratory 
waterfowl, Management of water levels and other tech- 
niques have done a great deal to contro! malaria-carry- 
ing mosquitoes. This disease has now almost disap- 
peared in the area, Russext LORD 


Related Articles in WORLD Book include: 

Dam Tennessee River 
Kentucky Dam Turbine (picture, Kaplan- 
Lilienthal, David Eli Type Wheels) 

Muscle Shoals Watauga Dain 

Norris, George W. Wolf Creek Dam 

TENNESSEE WALKING HORSE. See Horse (Kinds 
of Horses). 

TENNESSEE WESLEYAN COLLEGE js a< coeducational 
liberal arts school at Athens, Tenn. It is « ontrolled by 
the Methodist Church and offers B.A. and B.S. degrees. 
The college was founded in 1857. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

TENNIEL, TEN уш, SIR JOHN (182 -1914), ап 
English cartoonist and book illustrator, illustrated 
Lewis Carroll’s Alice in Wonderland ( 1865) and Through 
the Looking-Glass (1871). He also became famous for 
his political cartoons in Punch, a magazine for which he 
worked for about 50 years after 1850. His work was 
admired for its originality, dignity, and excellent tech- 
nique. Tenniel and other artists of his timc helped Great 
Britain keep leadership in the field of book illustration. 
He was born in London, NORMAN RICE 


Sir John Tenniel, above, 
became famous for his vivid 
illustrations in Lewis Carroll's 
Alice in Wonderland. His draw- 
ing of the mad tea party, left, 
expressed comical dignity. 


TENNIS is an exciting game played with rackets and 
a ball on a large court. The players bat the ball back 
and forth over a net strung across the middle of the 
court. Each player tries to score points by hitting the 
ball so that his opponent cannot return it over the net 
and inside the court. 

The official name of the game is /awn tennis. It 
usually is played outdoors, but may also be played 
indoors. Two or four persons can play a game of tennis. 
Two persons play a singles game. Four persons, two on 
each side, play a doubles game. 


The Court, Equipment, and Scoring 


The Court is a rectangle divided in half by a low net 
stretched across its center. The net measures 3 feet high 
at the center and 3} feet high at the side posts that 
support it. Lines divide the court into sections. For the 
sizes and names of these sections, see the diagram with 
this article. 

Outdoor courts may have surfaces of grass, clay, 
asphalt, or concrete. Indoor tennis may be played on 
wood or canvas-covered courts. 

Equipment needed to play tennis includes rackets, 
balls, and tennis shoes. 

Tennis Rackets are made of wood. 'They weigh from 
12 to 16 ounces and are 26 or 27 inches long. One end 
of the racket is formed into an oval frame about 8 
inches wide and 11 inches long. The striking surface of 
the racket is a net of tightly strung gut or nylon strings 
inside the frame (see Carcut). 

Tennis Balls are made of rubber with a cloth covering 
woyen from dacron, nylon, and wool. They weigh about 
2 ounces and measure about 22 inches in diameter. 

Tennis Shoes are low cloth shoes with heelless rubber 
soles. These shoes help keep players from slipping, and 
do not damage the court. 

Scoring. A player or team scores a point when the 
other side fails to return the ball properly. То win a 
game, one side must score at least four points. The first 
point is 75; the second, 30; the third, go; and the fourth 
is the game point. If both sides score three points, or 
40-40, it is a deuce, or tie, game. 'To win a deuce game, 
one side must score two consecutive points. The first 
point scored after deuce is called the advantage, or ad. 
If both sides score a point after deuce, it cancels out 
the advantage point and the game returns to deuce. 
A score of zero in tennis is called Jove, For example, 
“30-love” is a score of 30-0. A love game means that one 
side has failed to score a point. 

A set has been played when one side wins at least 
six games. If each side wins five games, it is a deuce set. 
One side must win two games in a row to take the set. 

A match usually consists of winning two out of three 
sets. If one side wins the first two sets, the third set is 
not played. In tournaments, men play matches of three 
out of five sets. The last two are not played if one side 
wins the first three. Women play tournament matches 
of two out of three sets. 


How to Play Tennis 


The Serve is the stroke used to put the ball in play 
at the start of a game and after a point has been scored. 
United Press Inte The server stands behind the right half of the base line 

Charging the Net, a player leaps high to make an overhead ОП his side of the court. He tosses the ball into the air 
smash. Balls hit by such power strokes are difficult to return. and hits it diagonally across the net into the right service 
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FOREHAND 


court of his opponent. The ball must cross the net with- 
out touching it, and land inside or on one of the lines 
bordering the service court. The receiver must hit the 
Phen the 
ball is batted back and forth until a point is scored 


ball back across the net on the first bounce 


If the serve fails to clear the net or lands outside the 
service court, the player has committed a fault. The 
server then tries a second serve. If this fails, he has 
committed a double fault, and his opponent scores a 
point. The server can also commit faults by touching 
the base line or any part of the court with his feet while 
serving. А /et ball is a serve that touches the net but lands 
fair. Let balls do not count, and the player must serve 
again. During play after the serve, a bail that touches 
the net and lands fair is called a net ball. Net balls must 
be played. 

After the first point is scored, the server delivers his 
next serve from behind the left half of the base linc, and 
hits the ball into the left service court of his opponent 
He alternates behind the halves of the base line for each 
serve. His opponent serves the next game, and every 
alternate game thereafter. 

In doubles games, the serve also alternates from side 
to side after each game, with every player servi 
turn. On the receiving team, the player standing behind 
the right service court receives the serve for the first 
point. His partner stands behind the left service court 
and receives the serve for the second point, and so оп. 
After the se any of the players may hit the ball. 

The Main Strokes. After a ball has been served and 
returned, it must be hit either on the fly or after the 
first bounce. The two main strokes for bouncing balls 
are the forehand drive and the backhand drive. The 
forehand drive is used to return balls that approach 
the racket-hand side of a player. The backhand drive is 
used to return balls on the other side. 

Other important strokes include the volley, overhead 
smash, lob, slice, and chop. The volley is used when a 
player rushes toward the net and hits the ball before it 
touches the ground. If the ball comes high over the 
net, the player might use the overhead smash, hitting 
down on the ball. The ¿ob is a defensive stroke in which 
a player hits the ball high over his opponent’s head to 
drive him back in the court. The slice is any stroke in 
which the racket cuts across the ball, making it spin 
and bounce crookedly. In the chop, the racket cuts down 
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Gripping the Racket is 
largely a matter of individual 
style. The forehand grip, left, 
is much like shaking hands with 
the racket. Move the wrist in 
line with the handle for serving 
and still farther over the handle 
for the backhand. 


The Ready Position, right, 
is taken when waiting for a 
serve or а return shot. Crouch 
slightly and place one foot 
behind the other. This provides 
balance, You can move imme- 
diately in any direction from 


this position, 4 
Leif Жоме 8paldi 1 
Laboratory F) A. G. Sr 

Bros., reprinted courtesy 


the back of the ball ll a backward 
spin so it has a low bounce, and is harder to retum. 


[his gives the 


Organized Tennis 


ational lawn 
s. The Inter- 
composed of 


Amateur Tennis is controlled by 
tennis associations of more than 40 c« i 


national Lawn ‘Tennis Federation (11 


representatives from the national a itions, makes 


— UNITED STATES AMATEUR TENNIS CHAMPIONS — 
SINCE 1940 


Year *Men's Singles Women's Singles 
1940 Donald McNeill \ МагЫе 
1941 Robert L. Riggs S Р. Cooke 
942 F. R. Schroeder, Jr. р М. Betz 
1943 Joseph К. Hunt Pa c М. Betz 
1944 Frank A. Parker р ic М. Betz 
1945 Prank A. Parker 5. P. Cooke 
946 John A. Kramer Pauline M. Betz 
947 John A. Kramer Lo Brough 
1948-49 Richard Gonzales Margaret DuPont 
1950 Arthur Larsen M :wet DuPont 
1951- Frank Sedgman, Austral Ma n Connolly 
1953 Tony Trabert Maureen Connolly 
1954 Victor Seixas Doris Hart 
955 Tony Trabert Doris Hart 
1956 Ken Rosewall, Austral. Shirlev Fry 
1957 Malcolm Anderson, Austral. Althea ( ribson 
958 Ashley Cooper, Austral. Althea Gibson 
959 Neale Fraser, Austral, Maria Bueno, 
Brazil 
960 Neale Fraser, Austral. Darlene Hard 
*The players are from the United States unless other licated. 
WIMBLEDON TENNIS CHAMPIONS 
SINCE 1946 

*Year Men's Singles Women's Singles А 
946 Yvon Petra, France Pauline M. Betz, U.S. 
1947 John A. Kramer, U.S Margaret DuPont, l 5 
1948 "Robert Ikenburg, U Louise Brough, US. 
1949 F. R. Schroeder, Jr., U Louise Brough, U.S. 
1950 У. E. “Budge” Patty, U.S. Louis Brough, U.S. 
951 Richard Savitt, U.S. Doris Hart, U.S. — 
952 Frank Sedgman, Austral. Maureen Connolly, U.S. 

3 Victor Seixas, U.S. Maureen Connolly, U.S 
‹ Jaroslav Drobny, Egypt Maureen Connolly, U.S. 
955 Tony Trabert, U.S. Louise Brough, U.S. 
= Lewis Hoad, Austral. Shirley Fry, U 
1957 Lewis Hoad, Austral. Althea Gibson, U 
958 Ashley Cooper, Austral. Althea Gibson, U 


1959 Alejandro Olmedo, Peru Maria Bueno, Bra il 
1960 Neale Fraser, Austral. Maria Bueno, Вга?! 


*No matches were held during the World War IT years of 1940-1945. 


decisions about rules and tournament regulations. The 
ILTF has headquarters in Paris. Players from one 
country often compete in the national tournaments of 
other countries For example, an Australian can win the 
United States national tennis championship. 

The United States Lawn Tennis Association 
(USLTA) organizes American amateur tennis. It has 
headquarters at 120 Broadway, New York City. Tour- 
nament divisions of the USLTA in which players may 


compete for national championships include public 
parks, clay court, hard court, grass court, indoor, inter- 
scholastic, intercollegiate, juniors, and veterans. 


The British National Tournament, or Wimbledon, as 
it is often called, is perhaps the most popular and 
colorful tennis tournament in the world. This tourna- 
ment, held each July at Wimbledon, England, attracts 
players from all parts of the world. Champions crowned 
at Wimbledon include those for men's singles and 
doubles, women's singles and doubles, and mixed dou- 
bles (men and women). Wimbledon champions are 
considered the world’s champion players. 

Other important amateur competitions include the 
Davis Cup and Wightman Cup tournaments. The Davis 
Cup competition is an international tournament held 
every year for teams of five players from any country 
that wishes to enter. The finals are held in the country 
that won the championship the previous year (see 
Davis Cup). The Wightman tourney was started in 1923 
for American and British women teams. It is played 
every June in the country that last won the cup. Most 
international tournaments consist of three singles and 
two doubles matches. But the Wightman tourney in- 
cludes four singles and three doubles matches. 

Professional Tennis. Tennis professionals are players 
who earn money through tennis activities. Some pro- 
fessional stars receive big salaries to play in matches and 
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exhibitions staged by troupes of players. Others earn 
money by coaching or by representing firms that make 
sports equipment. Most top amateur champions turn 
professional after several years of amateur competition. 
American professionals have their own organization, 
the United States Professional Lawn Tennis Associa- 
tion at 146 E. 54th St, New York City. 


Famous Tennis Players 


Gibson, Althea (1927- ), in 1957 became the first 
Negro to win the United States national singles cham- 
pionship. That same year, she also won the Wimbledon 
women’s singles crown. She won both titles again in 
1958, and then retired from amateur tennis. Miss Gib- 
son was born in Silver, S.C. 

Gonzales, "Pancho," Richard (1928- ), won the 
United States national singles championship in 1948 
and 1949. He also played on the American Davis Cup 
team that defeated. Australia in 1949. Gonzales then 
became one of the top-ranked professional tennis cham- 
pions. He was born in Los Angeles. 

Jacobs, Helen Hull (1908- ), won the United 
States national singles and doubles championships in 
1932, 1933, 1934, and 1935. She played on г: Wightman 
Cup teams from 1928 to 1939. Miss Jacobs turned 
professional in 1940. She was born in Globe, Ariz. 

Kramer, "Jack," John A. (1921- ) won the 
United. States national singles championship in 1946 
and 1947. He was a member of the American Davis 
Cup team that defeated Australia those same years, 
Kramer then turned professional and became a pro- 
moter of professional tennis tours. He was born in 
Las Vegas, Nev. 


Marble, Alice (1913- ), ranked as the world’s 


A Tennis Court Provides Space for Both Singles and Doubles Games. White Lines Mark off the Playing Areas. 


Charles Brandt 


THE SERVE М 


The Serve puts the ball in play. Every player develops his own 
style, but all serves involve certain basic steps. First, face at right 
angles to the direction you intend to hit the ball. Then, toss the 


ball straight up in front of your head, so it 
higher than your full reach with the racket. Swir 
full looping swing so it hits the ball at your full reach. The head of 


rises а few inches 
ng your racket in a 


THE FOREHAND DRIVE 


The Forehand Drive is the best and most powerful stroke of of its bounce, swing your racket forward and shift your weight 
most tennis players, Start this stroke by standing at right angles 


into the stroke. At the point of impact, the ball should be about 
to the net with your weight well back. As the ball nears the top opposite your left heel. Your forearm, wrist, and racket should 


THE BACKHAND DRIVE 


The Backhand Drive probably gives tennis players more trouble 
than any other stroke. Start with your back slightly toward the 
net and your weight on your rear foot. You must keep your eyes 
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on the ball at all times and take a full backswing. As you aie 
toward the ball, lean into the stroke. Turn the racket so it is vertical 
at impact, and meet the ball just in front of the forward foot. The 


the racket should move over the ball, driving it downward. Be sure 
you follow through. A smooth, powerful serve puts the full weight 
of the body behind the stroke. 


form a firm, straight line. The head of the racket should turn 
slightly over the ball. A smooth follow-through, keeping the wrist 
straight, is essential to accurate hitting. 


Leif Nordlie, Spalding Research Laboratory @ А.б. 
Spalding & Bros., reprinted courtesy of Look Magazine 


ball should be hit at nearly full arm's length. Keep your arm 
straight as you hit and follow through. Bending your elbow at any 
point in the act of hitting causes loss of control. 
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best woman singles and doubles player from 1936 until 
1940. She played on the American Wightman Cup 
team for three years without losing a match. She was 
born in Plumas County, California. 

Sedgman, Frank (1927- ), became the first 
Australian to win the United States national singles 
title. He won it in 1951 and 1952, and also played on 
Australia’s Davis Cup team. Sedgman later became a 
professional. He was born in Mont Albert, Australia. 

Wightman, Hazel Hotchkiss (1886- ), became one 
of the most outstanding players in the history of tennis. 
She won 44 national championships from 1909 to 1956. 
In 1923, she donated the Wightman Cup. Mrs. Wight- 
man was born in Healdsburg, Calif. 


History 


Tennis has its roots in a game of handball that was 
played in ancient Greece. However, in the 1400's the 
French originated a game similar to the tennis played 
today. In this game, the players batted a ball back and 
forth over a low embankment in a field. A rope net soon 
replaced the embankment, and a racket was invented 
to hit the ball. Royalty then adopted the game, and it 
was moved to indoor courtyards. This game, called 
court tennis or royal tennis, is still played today. 

Major Walter C. Wingfield of Great Britain is cred- 
ited as the chief inventor of lawn tennis. He introduced 
a game with most of the present features of tennis in 
1873. The game was brought to the United States the 
following year. The first tennis tournament was played 
at Wimbledon in 1977. In 1881, American players 
formed the United States Lawn Tennis Association, 
and held the first American national tournament at 
Newport, R.L In 1955, the National Lawn Tennis Hall 
of Fame was established at Newport. Heren I. Driver 


Related Articles in WORLD Book include: 
Badminton Deck Tennis Tilden, William 
Budge, Donald Squash Tatem, Jr. 
Davis, Dwight Filley Table Tennis Wills, Helen N. 
Davis Cup 
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Questions 


Who is credited with originating lawn tennis? 

What score in tennis is called love? 

How do singles and doubles games differ? 

When would a player use an overhead smash? 

How many games must be won for a set? Why does 
this number vary? 

Winners of what famous tournament are generally 
considered the world’s champion players? 

What is the name of the defensive stroke in which a 
player hits the ball high over his opponent’s head? 

What is a fault? A double fault? A deuce game? 

What does the term advantage mean in tennis? 

What important tennis tournament is held every year 
for American and British women? 
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TENNYSON, LORD 


TENNYSON, LORD (1809-1892), ALFRED, BARON or 
ALDWORTH AND Farrincrorp, was one of the great 
Victorian poets of England. More than anyone else, he 
voiced the hopes, fears, doubt, faith, and ideas of his 
age. The beauty of his poetry entitles him to rank with 
the great poets of all time. 

The son of a clergyman, Tennyson was born on Aug. 
6, 1809, at Somersby, England. He studied for five 
years at the Louth Grammar School, and then was edu- 
cated at home until he entered 1 nity College, Cam- 
bridge, in 1828. He wrote verses from childhood and, 
with his brother Charles, published his first volume of 
poems in 1827. At Cambridge, Tennyson formed a close 
friendship with Arthur Hallam, who later became en- 
gaged to Tennyson’s sister, He also won the Chancellor’s 
medal for his poem “'Timbuctoo” (1829). 

His Major Works. ‘Tennyson left Cambridge in 1831 
without a degree. He had already published another 
volume, Poems, Chiefly Lyrical, and at the end of 1832 
published a third, Poems. Although it contained such 
fine poems as “The Lady of Shalott," “Oenone,” “The 
Lotos-Eaters," and “A Dream of Е. ir Women,” critics 
received it unfavorably, ‘Their criticism, together with 
the death of Hallam in 
1833, resulted in a 10-year 
silence by Tennyson, 

The publication of Poems 
in 1842 brought him recog- 
nition as the greatest poet 
then writing, It contained 
many of his best poems, 
such as “Locksley Hall,” 
“Morte d’Arthur,’’ 
“Ulysses,” “Sir Galahad,” 
and the hauntingly beau- 
tiful lyric, “Break, Break, 
Break.” In 1847 came 
"The Princess" and in 
1850 “In Memoriam," 
which Tennyson wrote in memory of Hallam. 

Poet Laureate. ‘Tennyson married Emily Sellwood, to 
whom he had long been engaged, in 1850. He also suc- 
ceeded William Wordsworth as poet laureate of Eng- 
land in the same year. He purchased the estate of 
Farringford, on the Isle of Wight, shortly afterward. It 
became his home for most of each year during the rest of 
his life. He continued to write, and in 1855 published 
“Maud,” parts of which have great lyric beauty. He 
published *Enoch Arden" in 1864. 

Tennyson had been interested in the Arthurian leg- 
ends since boyhood. He devoted himself to reshaping 
and retelling them in poetic form at intervals over a 
period of 50 years. The completed poems consisted of 
12 narratives woven about King Arthur and the Round 
Table. He called the collected stories Idylls of the King 
(1859). The poems have always been among the most 
loved of Tennyson’s works. 

Tennyson was elevated to the peerage as Baron 
Tennyson of Aldworth and Farringford in 1884. He 
wrote almost steadily until his death in 1892. He was 
buried in Westminster Abbey. C. L. CLINE 

See also AVIATION (Language and the Arts); Bara- 
KLAVA, BATTLE Or; GALAHAD, SIR; IDYLLS or THE KING. 
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Chicago Historical Society 
Lord Tennyson 


TENOCHTITLAN. Sce А; 
Crry (History). 

TENOR is the highest of the adult male Voices, Its 
normal range is about two octaves, (rom Опе octave 
above middle C to one octave below. Uhere are two 
kinds of tenor voices, lyric and dramatic. The lyric Voice 
is light and high, with a s rong upward range. The dra- 
matic voice is a rich, powerful voice with a more power. 
ful lower range than the lyric voice. 

TENPINS. See BowriNc. 

TENSE in grammar tells the time when an action 
occurs. Verbs indicate tense by chances in their forms 
and by helping, or auxiliary, verbs as shown below, 

Tense Forms of the Indicative Mood are the three 
simple tenses and the three perfect tenses. The simple 


EC (City Life); Mexico 


P AYMOND. KENDALL 


tenses — present, past, and future — indicate the time 
now, time past, and time to come. The acti n of the verb 
may be viewed as completed at some definite time in 


the present, past, or future. This is in icated by the 
three perfect tenses, used to denote perje td, or finished, 
action or state. 


Present I am, do, see, walk 
Past I was, did, saw, walked 
Future I shall be, shall do, shall see, shall walk 


I have been, have dor 
have walked 

I had been, had done, had seen, 
had walked 

I shall have been, shall have done, shall 
have seen, shall have walked 

The progressive forms may be used to indicate action 
which is continuing or progressing in thc present, past, 
and future. There are also progressive forms in the per- 
fect tenses. 

I am doing, am seeing, am walking 

І was doing, was seeing, was walking 

I shall be doing, shall be seeing, shall be walking 

I have been doing, have been sceing, have been walk- 

ing 

I had been doing, had been seeing, had been walking 

Ishall have been doing, shall have been seeing, shall 

have been walking 

Transitive verbs, like to see, may be conjugated in all 
tenses in both the active and passive voice. ‘The passive 
forms are I am seen, I was seen, I shall be scc n, I am being 
seen, and so on. 

The Past and Present Perfect tense forms are some- 
times confused. The past tense expresses action merely 
as belonging to past time. The present perfect expresses 
action as belonging to past time, but also as touching 
the present. It is correct to say, “The Chinese have made 
rapid progress within the last decade” or “The Chinese 
made rapid progress during the 1800's.” In the first sen- 
tence, the action comes up to the present. In the second 
sentence, it is shown as taking place in past time. It is 
incorrect, therefore, to say, “I have left school five yeals 
ago.” The correct form is “I left school five years ago. 

The Past and Past Perfect tenses are used in the follow- 
ing two sentences, “Washington was first inaugurated in 
1789.” “Washington had already been inaugurated when 
the first national census was taken.” The first sentence is 
a simple statement of action in past time. But the second 
is a statement of an act completed before some other 
specified time. 

The Future tenses show the same distinction. The 


Present Perfect have seen, 


Past Perfect 


Future Perfect 


simple future denotes an action that will take place at 
some time in the future. The future perfect denotes an 
action that will be completed before some other specified 


future time. “I shall leave tomorrow at ten o'clock," but, 
“I shall have left tomorrow before my friends are due 
to arrive.” 

Present-day usage tends to use the simple future in- 


stead of the future perfect. Thus, instead of “I shall have 
left tomorrow before they arrive,” one could use “I shall 
leave tomorrow before they arrive.” This expresses the 


same thought, 

Shall and Will have definite uses and meanings in the 
future tense. Simple futurity is indicated by shall in the 
first person and twill in the other two persons. Command, 
determination, or necessity is indicated by a reversal of 
this order, That is, will is used in the first person and 
shall in the other two persons. 

SIMPLE COMMAND, DETERMINATION 
FUTURITY OR NECESSITY 
I shall see you again I will not apologize 
You will know by tomorrow You shall obey 
He will arrive today He shall make amends 

Tense Shift is used to avoid making the verb in the 
subordinate clause stronger than the main verb in a 
sentence, For example, “You know he will be in school.” 
When this idea is expressed in past time, one can say, 
“You knew he would be in school,” not “You knew he 
will be in school.” If it is desired to make the subordinate 
verb stronger than the main verb, the tense shift is not 
used. For example, “He believed that the Ten Com- 
mandments ave just as important today as they were 
in the time of Moses." 

The Infinitive has but two tenscs—the present and the 
perfect in both active and passive voice. 

Present—to love, to be loved 
Perfect—to have loved, to have been loved 

Grammatical Tense Names do not always indicate 
the time expressed by verb forms. For example, the 
present tense may be used to indicate future in actual 
time, as in “She is going next week." CLARENCE STRATTON 

See also Моор for tenses of the subjunctive and im- 
perative moods. 

TENSILE STRENGTH AND STRESS. See TENACITY; 
STRENGTH OF MATERIALS. 

TENSKWATAWA. See SHAWNEE PROPHET. 


TENT is a dwelling that can be carried about from 
place to place. Tents are usually made of canvas. It is 
thought that the Moslems brought the first tents to 
Europe when they invaded Spain in the early 700's. 
The use of tents spread throughout Europe, and later to 
America. The North American Indians used bark to 
make the tentlike dwellings called wigwams, and the 
skins of animals to make tepees (sce TEPEE; WiG WAM). 
Some still make these primitive types of dwellings. But 
most of them now build houses or use the modern can- 
vas tent of the white man. 

Kinds of Tents. The simplest type of canvas tent is 
circle-shaped at the bottom, much like the Indian 
tepee. It rises to a point in the center. This is called the 
bell tent, because it looks like a bell. It has a pole in the 
center, over which the tent is spread. Pegs are driven 
into the ground at proper distances, and ropes arc 
attached to these and to the tent to keep the tent in a 
firmly upright position. 

The “A” tent is another simple style. It resembles the 
letter A. The tent is stretched over а horizontal ridge- 
pole running from two upright poles. It is then pegged 
down to the ground. 

The wall tent is the same as the A tent, but it has 
straight walls rising two or three feet from the ground, 
with an A tent top above them, like a gable. ‘This type 
gives more headroom than the A tent and is common 
throughout the world. 

The Baker tent is what would result if a wall tent were 
cut in half along the ridgepole and straight down. Its 
front is thus entirely open. A reflector fire is built in 
front of the open side to throw heat into the tent. 

The umbrella tent has a center pole with arms that 
open and hold the tent up like an umbrella. 

The marquee is a large form of tent for show and social 
usage, and for army field hospitals and kitchens. 

The carrying of individual tents is limited to small, 
lightweight shelters. The army pup tent is one of these. 
Many modem designs have been worked out, both for 
the army and for campers. Some are higher in front, to 
give more headroom. Most have a ground cloth sewed 
in and a door of netting, making them insectproof. 
Much lighter materials, such as Egyptian cotton, are 
used instead of canvas, to cut down the weight. 

Among the Nomads. The wandering peoples of some 
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SOME TYPES. 
OF TENTS 


HOW TO PITCH A PUP Tey 


ў Peg down two front comers while one 

E camper holds the center pole erect. 
The Wall Tent is one of the most 
popular and comfortable of tents, 


— wma. yi I RE ۲ س‎ 


The Tepee was the shelter of 
the American Plains Indians. 


Drive guy peg in center of tent front 
and attach rope from tent pole to if, 


Drive pegs to lean toward 
tent. Driving tak 
The Baker Tent, with its open front, is ideal эмп кн 


/ 
_for campers on hikes through the woods. / 


Use half-hitches to tie guy 

rope. They are easily 

loosened. 
e 


The Pyramidal Tent has long 
been used by armies in service, 


The Explorer's Tent is a sturdy all-purpose shelter, 


TENT 


Back is put up in same way. 
Tent cloth must be faut. 


HINTS ON LIVING IN A 


ES 


Tents should be pitched high and ditches 
dug so the rain will drain off. 


Keep tents open during the day 


Never touch the tent roof during 
so that air can circulate freely. 


а rain. You will cause a leak. 


parts of Asia have always lived in tents. Their rank and 
tiches are shown by marks and symbols on their tents. 
Arab tents are often made of black goats’ hair. Some 
of them are quite elaborate, often divided into apart- 
ments by rug or skin partitions. The tent served as a 


family shelter, but it could easily be moved. on high ground, and in an open place if possible. But 
Modern Tents are far different from the tents created it should be remembered that a windstorm can blow 


by the desert tribes. In addition to having a greater а tent over. It is also a wise precaution to avoid touch- 
variety of styles and uses, they have many more con- i 


the tent cooler during hot weather. These conveniences 
have helped make the tent the center of many outdoor 
recreational activities, 

Suggestions to Campers. For ordinary campers, the 
A, or wall, tent is most suitable. Always pitch the tent 


veniences. Tents now have fiber glass screen windows, 
sewed-in floors, ligh tweight metal poles, storm flaps, and 
zipper doors, Some tents are made of an aluminized 
fabric that reflects the sun's heat and keeps the inside of 
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ng the sides ог top of the tent during storms. This keeps 
water from dripping through the canvas, The roof 
should also be kept free from leaves. Digging a trench 
around the tent will prevent flooding. 


A. T. GARDINER 
See also CAMPING. 


TENT CATERPILLAR is 
the name forthe larvaof cer- 
tain types of moths that do 
great damage to forest and 
orchard trees. The tent cat- 
erpillar is so named because 
it spins a white web that 
looks like a tent. This web 
hangs from branches of 
trees and becomes the nest 
for a group of caterpillars. 

In midsummer, the fe- 
male moth lays tiny eggs 
on tree branches. Each egg 
develops into a caterpillar 
that eats its way out of the 
egg in the spring and spins 
its tentlike nest. It later 
passes through a cocoon 
stage called the pupa. The 
pupa finally becomes a full- 
grown moth, and emerges 
in this state from its yellowish, silken cocoon. 

The tent caterpillar greatly damages trees because 
it feeds on leaves. A group of caterpillars living in one 
tent have been known to eat 12,000 young leaves. They 
live in fruit and forest trees. The most common fruit- 
tree species is the apple-tree tent caterpillar. This caterpillar 
lives in apple and wild-cherry trees in the midwestern 
and eastern United States. A common type that lives in 
forest trees is the forest tent caterpillar found in the eastern 
United States. Several types of tent caterpillars live in 
oak trees and fruit trees on the Pacific Coast. Most 
types of tent caterpillars have a black skin with white 
stripes running along the back. 


Lynwood M. Chace 
Tent Caterpillar on Twig 


Scientific Classification. Tent caterpillars belong to the 
family Lasiocampidae. They are genus Malacosoma. The 
apple-tree tent caterpillar is americana; the forest tent 
caterpillar is species disstria. EDWIN WAY TEALE 


Davey Tree Expert Co. 
Apple-Tree Tent Caterpillars and Their Tentlike Nest 


TEREDO 


TENTACLE, TEN tuh ^L, is a slender leg or arm of 
certain animals. Tentacles are ordinarily used for pro- 
tection or as feelers, Sea anemones and octopuses use 
tentacles to capture food. See also COELENTERATE; 
Ocropus (picture); SEA ANEMONE (picture). 

TENURE OF OFFICE ACT was passed by Congress 
in 1867 over the veto of President Andrew Johnson. 
From the time the United States government was 
founded, the custom had been to permit the President 
to dismiss presidential appointees at will. But discord 
arose between President Johnson and Congress on ques- 
tions of Reconstruction after the Civil War. Congress 
passed the Tenure of Office Act for fear that Johnson 
might use his powers of dismissal to upset the con- 
gressional plan of reconstruction. The act in effect 
required the Senate’s consent to the dismissal of any 
official whose appointment had required its consent. 

The law was clearly contrary to American tradition, 
and Johnson believed it to be unconstitutional, In 1868, 
to test this point, he removed Edwin M. Stanton from 
the office of Secretary of War, a course of action which 
led presently to the President’s impeachment. Johnson 
was not convicted, however, and the reason for the law 
ceased to exist. It was repealed in 1887. 

An act passed in 1821 also bore the name “Tenure of 
Office Act.” It limited the terms of many appointive 
officers to four years, and is said to have laid the founda- 
tion for the spoils system. 

See also JOHNSON, ANDREW (Increased Tension). 

TENZING NORGAY. See Mount Everest. 

TEOSINTE. See Grass. 

TEPEE, TEE pee, or TIPI, was the type of tent most 
commonly used by the Plains tribes of North American 
Indians, A tepee was made by stretching a buffalo-skin 
covering over poles. The poles were arranged in the 
shape of a cone. At the top, the ends of the poles crossed 
and stuck out of the covering, Two flap “ears” were 
opened at the top to let out smoke from the campfire. 
The tent was pegged to the ground all around the bot- 
tom. The front had a slit partly closed with wooden 
pins to form an entrance. Rura М, UNDERHILL 

See also INDIAN, AMERICAN (color pictures); TENT; 
WIG WAM. 

TERATOLOGY. 
Sciences). 

TERBIUM, TUR bih um (chemical symbol, Tb), is one 
of the rare-earth metals. Its atomic number is 65, and 
its atomic weight is 158.93. The Swedish scientist Carl 
Mosander first discovered terbium in 1843. Georges 
Urbain of France first isolated it in an almost pure 
form in 1905. Terbium is best separated from the other 
rare earths by ion-exchange processes, Since 1953, many 
kilogram-size quantities of high purity have been sep- 
arated in this way. Terbium resembles silver in appear- 
ance. It melts at about 2,480°F., and boils at about 
5,080°F. Chemists believe that terbium has a valence 
of 3 in most compounds. The dark-brown oxide (ТЪО;у) 
becomes the white oxide (ТЬОз) when heated in a 
stream of hydrogen. Terbium salts are white with a 
slight pink cast. Frank Н. SPEDDING 

See also ELEMENT, CHEMICAL; RARE EARTH. 

TEREDO, /uh REE doh, is the name given to a group 
of marine bivalves that belong to the family Teredinidae, 
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Joun D. Hicks 


See Brorocy (The Biological 


TEREK RIVER 


or shipworms. They are wood borers and some species 
of this family may make tunnels over 3 feet long. Young 
shipworms look like tiny clams and can swim about 
freely. However, they soon attach themselves to some 
wooden object and begin to bore into it, making a very 
tiny hole where they enter. 

Teredos rapidly grow into long grayish-white worm- 
like animals with small shells at the front end. The 
shells have several rows of fine teeth on the outside for 
cutting the wood. At the other end of the animal there 
are a pair of siphons that can be stuck out into the 
water. One of the siphons brings in food, and the other 
is used for giving off body wastes. Shipworms also have 
two plugs, or pallets, which are located at the base of 
the siphons. When the temperature drops, or the water 
becomes polluted, or the amount of salt in the water 
changes, the shipworm protects itself by plugging up 
the tiny entrance hole with its pallets. 

Shipworms are destructive to wharves, dry docks, and 
wooden ships. Millions of dollars are spent each year to 
repair the damage caused by them. 

Scientific Classification. Teredos belong to the family 
Teredinidae. The most common teredo in the north Atlan- 
tic is genus Teredo, species navalis. From Virginia south, 
the most common teredo is classified as genus Bankia, 
species gouldi. WILLIAM J. CLRNGI 

TEREK RIVER. See CASPIAN Sra, 

TERENCE (c.195-c.159 в.с.), was a writer of Roman 
comedies. Like his predecessor, Titus Maccius Plautus, 
Terence followed Greek models (see Piautus, Trrus 
Maccius). But Terence's plays are more carefully writ- 
ten, and have fewer songs than Plautus’ plays. Terence 
usually used a double plot to contrast two pairs of 
lovers or two fathers. He wrote six plays, including 
Andria, Heautontimoroumenos, Eunuchus, Phormio, Hecyra, 
and Adelphi. Born in North Africa, he went to Rome as 
a slave. Moses Hapas 

TERESA, a variant of T'HERESA. See THERESA, SAINT. 

TERHUNE, żer HYOO.N, ALBERT PAYSON (1872- 
1942), an American writer, was best known for his 
stories about dogs, particularly collies. His dog stories 
include Lad: A Dog (1919), Bruce (1920), and Lad of 
Sunnybank (1928). He also wrote two autobiographical 
books, Vow that I’m Fifty (1924) and To the Best of My 
Memory (1930). He collaborated with his mother in 
writing Dr. Dale—A Story without a Moral (1900). 

Terhune was born in Newark, N.J. As a boy, he 
learned woodlore and how to handle and understand 
dogs. He learned to love writing from his mother, a 
popular novelist. He was graduated from Columbia 
University, and then traveled through Syria and Egypt. 
He worked on the New York Evening World staff until he 
was able to give his entire time to writing. увах Тномзох 

TERMAN, LEWIS MADISON (1877-1956), an Amer- 
ican psychologist, developed the Stanford-Binet Intel- 
ligence Tests (see INTELLIGENCE QUOTIENT). He was 
especially interested in gifted children. He studied the 
personality and behavior of 1,500 bright children at 
the average age of 11. His study, published as The 
Gifted Child (1947), helped correct the popular miscon- 
ception of the bright child as queer or abnormal. Ter- 
man was born in Johnson County, Indiana. 

TERMINAL MORAINE. See GLACIER (Moraines). 
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TERMITE, 7UR mite, is the common name of a groy 
of insects that live in communities sc newhat as ants do 
They have long been known as white ants. This пацеў 
incorrect, for termites аге like ants only in their habits e 


living together and in their small size, Actually termites 
are more closely related to cockroaches and grassho 

pers than to ants. Their mouth paris, simple feeler, 
thick waists, primitive wings, and other features E 
semble those of cockroaches. Ants have thin waists, 
elbowed feelers, and highly specialized wings. Termites 
stand near the bottom of the scale ol insect life, Ants 


are near the top. 


Life and Habits. There are three classes, or castes, in 


most termite colonies. Some reproduce. others are work. 
ers, and still others are soldiers. The highest is the royal 
or reproductive caste. This is made up ul fully developed, 
or perfect, males and females. Of all ihe termites, these 


most closely resemble other insects. Chey are dark 
colored and have eyes, fairly hard body walls, and fully 
developed wings. Each colony of termites is founded by 


a pair of reproductives, which become the king and 
queen of the colony. Other and less completely de- 
veloped kings and queens often develop in old colonies, 


In every mature colony, also, there di velops an annual 
crop of young winged reproductives that leave the 


parent nest, mate, and set out to found new colonies, 
They use their delicate, membranous wings for but one 
short flight. They break them off imine: lately afterward 


and just before they seek mates. 


The worker caste consists of small, blind, wingless 
termites with pale or whitish soft bodies. « Jnly the heads 
and feet of the workers are covered witli a hard protec- 
tive material. The workers are the mosi numerous in- 
dividuals in a termite colony. They do all the work of 
the colony. They make the nest bigger and burrow 
through soil seeking food and water. They make earthen 
tunnels over ground and rocks or along the branches 
and trunks of trees, The workers gnaw wood or other 
vegetable matter to obtain food for the entire colony. 


The soldiers, which are also wingless and blind, are 
larger than the workers. They have enormous hard 
heads, powerful jaws, and strong legs. Their bodies are 
soft and weak. The sole duty of the soldiers is to defend 
the colony against attack, principally against ants. 
The soldiers are formidable enemies to ants, but are 
strangely unable to care for themselves. They must be 
fed and groomed by the workers. 

All termite castes contain both sexes. There are male 
and female workers, and male and female soldiers, as 
well as kings and queens, In this way termites also differ 
from ants. The kings live as long as the queens. In wasp, 
ant, and bee colonies, males (drones) appear only in the 
reproductive caste and live only a short time. 

Termite eggs and newly hatched young appear to be 
alike in all the castes. Why some young develop into 
workers and others into soldiers or reproductives has not 
been entirely settled. With certain termites it seems that 
development is governed by substances called hormones, 
that are contained in skin secretions produced by the 
reproductives and the soldiers. The workers lick off the 
hormones as they groom the reproductives and soldiers. 
The hormones are also given with food to the entire 
colony. 

Termites live most abundantly in warm regions, nota 
bly in Africa, Australia, and the Amazon regions. Some 


Buffalo Museum of Science 
structed of wood particles cemented together. Its inhabitants 


5 Section of a Termite Nest Is Part of a Colony in 
form one of the most perfect of animal societies. 


millions of the insects frequently live. The nest is con- 


Hugh Spencer 
olony The Worker Termite is small, 
a pale (or whitish) soft body. 


The Termite Soldier has а tre- The Supplementary Queen leaves the c 
mendously large, strong head. mates, and flies off to found a new one. 


TERMITE 


termites build huge mounds of bits of soil mixed with 
saliva. These nests may be 20 feet high. The inside 
of the mound is divided into numerous chambers and 
galleries. In the center is a closed-in cell, where the king 
and queen are kept as prisoners. In the cell, the female 
undergoes an extraordinary change. Her body swells 
until it is large enough to hold many thousand eggs. As 
one zoologist has expressed it, she becomes a “loathsome 
cylindrical package, two or three inches long, in shape 
like a sausage, and as white as a bolster.” The queen 
lays the eggs at the rate of several thousand a day. The 
workers carry the eggs away to specially constructed 
cells. There they tend the larvae (young) of the termites 
as they hatch from the eggs. 

‘Termites digest wood, paper, and other material con- 
taining cellulose, with the aid of protozoa in their 
bodies. They do much damage in tunneling through the 
woodwork of houses, destroy books and furniture, and 
do great damage to sugar cane and orange trees. In 
tropical forests, where these insects occur in large num- 
bers, railroad builders must import cast-iron or steel ties 
at great expense because the termites destroy wooden 
ties. Termites are also considered a serious pest in many 
parts of the United States, because they damage houses 
and other wooden structures. 

Kinds of Termites. About 2,000 different kinds, or 
species, of termites are known. Only two kinds live in 
Europe. About 40 species of termites live in North 
America. Though they do not build large mound nests, 
they do considerable damage by tunneling through fence 
posts, trees, timbers of wooden buildings, bridges, tres- 
tles, and other structures. In houses they eat cloth, 
books, and paper. A few kinds attack and destroy living 
plants. Experts have estimated that termites cause as 
much property damage each year in the United States 
as fire does. 

Termites in the United States fall into three groups, 
according to their habits. The subterranean termites, the 
smallest but most destructive, nest underground. They 
extend their burrows for considerable distances into 
wooden structures. The damp-wood termites live only in 
very moist wood. ‘These termites cause trouble only on 
the Pacific Coast. The dryawood termites need little 
moisture. They are destructive in the Southwest. Damp- 
wood and dry-wood termites have no true worker caste. 

Termite Control. The United States Department of 
Agriculture recommends the use of stone, brick, or con- 
crete for foundations of bridges and trestles, and for 
support posts of buildings. Where timber has to be used, 
it should Бе treated with creosote or other insecticide 
applied in large tanks under pressure, to make sure it 
penetrates the wood deeply. Most termites cannot live 
without water. Cutting off the supply of moisture 
usually kills them. 


Scientific Classification. Termites make up the order 
Isoptera. This order includes the families Mastotermitidae, 
Hodotermitidae, Kalotermitidae, Rhinotermitidae, and Ter- 
mitidae. The family Rhinotermitidae includes the most im- 
portant genus in the order. This is genus Reticulitermes, 
which has 10 species of subterranean termites that cover 
the entire country. us Reticulitermes, species flavipes is 
distributed widely in the East and Southwest. È. hesperus 
occurs chiefly from British Columbia to Lower Cali- 
fornia. CARL D. DUNCAN 
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Pa ee V 
Allan D. Cruickshank, Nation Audubon Society 
The Least Tern is a dainty little bird, only 9 inches long, It has 
pearl-gray feathers and a sharp, yellow bill 


TERN, turn, isa subfamily of sea birds related to gulls, 


Terns are famous for their powers of flight. About 35 or 
more kinds of terns are found in different parts of the 
world. Fourteen kinds are native to North America, 
Most of them live along seacoasts, rivers, and lakes, 
rather than in the open sea. The sooty tern and some 


others often range far from land. 

Terns have long, pointed bills and webbed feet. Their 
pointed wings can carry them through the air swiftly 
and for long distances. Their swift, graceful flight has 
given them the name sea swallow. They live mainly on 


small fish. They seize the fish by darting quickly into 
the water, with the bill pointing downward. 

Great colonies of terns inhabit islands during the nest- 
ing season. Usually the nests are slightly hollowed-out 
places in the ground. Sometimes the terns lay eggs on 
bare rock or sand. Some make nests of seaweed. The 
love tern lays its single egg on a hollow place on a small 
branch, or on a rock ledge with no nest whatever. One 
of the parents holds the egg in place in the nest until it 
hatches. 


One of the largest kinds is the Caspian tern, a hand- 
some bird 21 inches long. It has a shining black crest, 
and pearl-gray back and wings. The smallest is the /east 
tern, 9 inches long. Large numbers of the beautiful 
common tern live on the Atlantic Coast of North America. 
Once hunters almost killed off this species in seeking its 
eggs and plumes. This type of tern is now protected by 
law and is increasing in numbers. It has light, pearl-gray 
feathers, with a white tail and throat. It is about 15 
inches long. The common tern lays three or four eggs 
which vary in color from whitish to brownish and are 
thickly spotted with brown and lavender. The tem 
usually seen on inland marshes and lakes is the black 
tern. Other types include gull-billed, royal, and arctic terns. 
The arctic tern flies farther in its migration than any 
other bird known. Some travel 22,000 miles in a year, 
from the Arctic Circle to the Antarctic Circle and back 
again. 

Scientific Classification. Terns belong to the family 
Laridae and make up the subfamily Sterninae. Most of them 
are genus Sterna. Terns in the Sterna genus include the 
common tern, species hirundo; the sooty tern, S. fuscata; 
the arctic tern, S. paradisaea. The Caspian tern is genus 
Hydroprogne, species caspia. The royal tern is genus Tha- 
lasseus, species maximus. The gull-billed tern is genus 
Gelochelidon, species nilotica. The fairy, or love, tern 18 


genus G)gis, species alba. The black tern is genus Chli- 
donias, species niger. ALEXANDER WETMORE 


See also Arctic TERN. 


TERNI WATERFALL, in Italian, Cascata delle Mar- 
more, is on the Terni River in central Italy, about four 
miles southeast of the city of Terni. The falls drop a 
total of 590 feet in three separate places, and provide 
power for the surrounding area. 

TERPSICHORE. See Muss. 

TERRA, in Greek and Roman mythology, is another 
name for Gaea, the Earth goddess. She is also called 
Mother Earth. Terra is a Latin word meaning earth. 
Terra arose from Chaos, and Heaven, or Uranus, arose 
from Terra (see Мутногосу [Myths Concerning the 
Creation of the World]). Terra was the solid ground and 
had only a vague personality. She was later replaced in 
worship by other earth goddesses who had more definite 
personalities. She is frequently represented in art and 
poetical works. James Е. CRONIN 

TERRA COTTA, TER uh KAHT uh, is an Italian term 
for a type of hard, durable earthenware. It is made from 
clay of a superior quality. Terra cotta is used for pottery, 
garden vases, tiles, flowerpots, monuments, fountains, 


Enameled Terra-Cotta Sculpture made in the early 1500's 


by the famous Florentine artist, Andrea della Robbia. 
Metropolitan Museum of Art 


chimney pieces, and other objects. It is usually red or 
cream-colored, but can be made in almost any color. 

Terra cotta has been known since ancient times. The 
Greeks and Romans used it for roof tiles, gutters, house 
ornaments, statues, vases, and other articles. In Italy, 
a member of the Della Robbia family founded a famous 
school in Florence for terra-cotta sculpture during the 
Renaissance. CHARLES M, HARDER 

See also DELLA ROBBIA; PORCELAIN. 

TERRACING. See CHINA (Conservation); CONSERVA- 
TION (Soil Conservation). 

TERRAIN-CLEARANCE INDICATOR. See AIRCRAFT 
INSTRUMENTS (The Absolute Altimeter). 

TERRAMYCIN, reur ah MY sin, is a drug that fights 
disease. It is an extract of a bacterium called Strepto- 
myces rimosus. Terramycin was isolated in 1950 by 
scientists working in the United States. It was found in 
a culture of common soil bacteria. Terramycin is effec- 


TERRARIUM 


tive against many diseases, including pneumonia, 
whooping cough, bronchitis, sinusitis, and amebic 
dysentery. It is related to the drugs streptomycin, aureo- 
mycin, and chloromycetin, a group of drugs that are 
called antibiotics. 

See also ANTIBIOTIC. 

TERRAPIN, ТЕР ah pin. Certain fresh-water or tide- 
water turtles are often called terrapins. The common 
terrapins of the United States are the diamondback 
terrapins. The terrapin eats crabs, snails, and other 
water animals, as well as green plants. The female is 
the larger animal, with a lower shell that may measure 
more than seven inches. Terrapins live along the Gulf 
and Atlantic coasts, but do not occur north of Massa- 
chusetts. Terrapins are raised commercially. 


KENNETH B. Raper 


Scientific Classification. The turtles commonly known 
as terrapins belong to the class Reptilia. They are in the 
family Emydidae. Currorp Н. POPE 


The Diamondback Terrapin is regarded as опе of the most 


delicious sea foods. Today the diamondback is rare. 
Zoological Society of Philadelphia 


TERRARIUM, teh RAIR ih um, is the name for a small 
indoor glass-enclosed garden. Its name comes from the 
Latin word, terra, meaning earth. Such a garden may 
contain small plants in interesting arrangement. Tiny 
figures, bridges, and paths may be added. A terrarium 
may be made in a clear glass bowl or in a rectangular 
glass container with a covering. 

Prepare a terrarium by placing a layer of small 
pebbles on the bottom of the container for drainage. 
Add broken charcoal to keep the terrarium sweet. Then 
add soil mixture made up of equal parts of garden loam, 
fresh-water sand, and peat moss or thoroughly rotted 
leaf mold. Put in the soil mixture carefully, handful by 
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TERRE HAUTE 


handful. Then moisten it thoroughly, but do not make 
it muddy. Clean the sides of the glass container before 
setting in the plants. Tissue paper is good for this 
purpose. 

Plant ferns and small evergreen seedlings for the 
taller plants of the terrarium. Also use ivy, moss, and 
lichens. For a grasslike, or "carpet," effect, plant par- 
tridge berry. Place each plant carefully in the soil with 
enough space between plants to allow for growth. 

Set the completed terrarium in a light place, but not 
where sun will strike it. With the glass container closed, 
such a “balanced terrarium” preserves temperature and 
moisture inside, Open the lid if the glass clouds with 
moisture. WILLIAM С. Beaver 

TERRE HAUTE, TER uh НОНТ, Ind. (pop. 72,500; 
alt. 496 ft.), is the manufacturing and coal-shipping 
center of the Wabash Valley. Terre Haute is French for 
high land. The city received this name because it stands 
above the high-water line on the east bank of the Wa- 
bash River. Terre Haute lies about 175 miles south of 
Chicago, and about 75 miles slightly southwest of In- 
dianapolis, the capital of Indiana. For location, see 
INDIANA (color map). 

Terre Haute is the home of Indiana State Teachers 
College and Rose Polytechnic Institute, an engineering 
college for men. Saint Mary-of-the-Woods College 
(Catholic, for women) is nearby. Theodore Dreiser, the 
novelist, his brother Paul Dresser, author of the song 
“On the Banks of the Wabash,” and Eugene Debs, the 
Socialist leader, were natives of Terre Haute. The poet 
Max Ehrmann was a lifelong citizen of Terre Haute. 
The federal government has established a model peni- 
tentiary, operated under the honor system, southwest 
of Terre Haute. 

Industry and Trade. Soft-coal fields and oil wells 
surround Terre Haute. More than 50 coal-mining com- 
panies have offices in the city. About 200 factories make 
such products as heating boilers, steel plates, glass 
bottles, brick, tile, paints and varnishes, commercial 
solvents, liquor, beer, canned foods, shipping cartons, 
jet engine parts, and baking powder. The city has ex- 
cellent air, rail, and highway transportation. 

History. General William Henry Harrison built Fort 
Harrison in 1811, north of the present "Terre Haute. 
During the War of 1812, General Zachary Taylor, who 
later became President, defended Fort Harrison. Terre 
Haute was founded in 1816 on the site of an old Indian 
and French fur-trading village. The town became the 
seat of government of Vigo County in 1818. For some 
time, people from the East came to the area by way of 
the Ohio River and then overland. After 1840, settlers 
came over the National Road. Development of the coal 
fields near Terre Haute began about 1875. The cheap 
fuel supply attracted industry to Terre Haute. It was 
incorporated as a city in 1853, and has a mayor-council 
form of government. Paur Е. Mitton, Jr. 

TERRE HAUTE PRISON is a federal penitentiary at 
Terre Haute, Ind. It is a medium-security prison with 
a wire fence around it instead of a wall. The prison con- 
tains criminals from the Midwest whom authorities be- 
lieve can be reformed without maximum-security prison 
conditions. The Prison, opened in 1940, houses about 
1,100 criminals, and has a staff of about 200 persons. 
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John Morrell вой о, 
The Boston Terrier Is Related to the Bull Terrier, 


TERRIER is the name of a group cf breeds of dogs, 
The name comes from the Latin word terra, meaning 
earth, because these breeds were one: used to drive 
game out of holes, or burrows, in the «round. Most of 
these dogs first came from England. ‘I hey have been 
used for fox, woodchuck, badger, and rabbit hunting, 

Some terriers have long hair and others have short, 
‘Their sizes vary. They are fearless watchdi юз and usually 
have gay, playful dispositions. 

The 20 terrier breeds recognized 1› 
Kennel Club are the airedale, Australia terrier, bedling- 
ton terrier, border terrier, bull terrier, cairn terrier, dandi 
dinmont terrier, fox terrier, Irish terrier, herry blue terrier, 
lakeland terrier, Manchester terrier, Norwich terrier, schnau- 
zer (miniature), Scottish terrier, sealyham terrier, Skye terrier, 
Staffordshire terrier, Welsh terrier, and West Highland white 
terrier. In addition to these breeds, four others are called 
terriers. But they are not considered members of the 
terrier group. The Boston terrier is classed as а nonsport- 
ing dog. The toy Manchester terrier and the Yorkshire 
terrier are considered toy dogs. The Lhasa ipso is classed 
as a nonsporting dog. All these breeds have separate 
articles in WORLD Book, JOSEPHINE Z. RINE 

See also Doe (table; color pictures, Terriers). 

TERRITORIAL COURT. Scc Соовт (Federal Courts). 

TERRITORIAL WATERS is a term which refers to 
marginal seas or that portion of a sea over which a 
nation exercises sovereign rights. The term is also used 
to designate all inland waters of a country. 

Portions of a sea which lie within three miles of a 
country's coast, or of the seaward limits of mouths of 
rivers and bays, are called marginal, or territorial, seas. 
A nation can regulate the use of these waters for fishing 
and the movements of ships. A number of controversies 
have arisen because of disputes over fishing rights in 
territorial waters. International treaties have resolved 
some of these disputes. Several countries have made 
proposals to change the three-mile limit of territorial 
waters. However, no final agreements have been 
reached. SIGISMOND DER. DIETTRICH 

TERRITORIES, OFFICE OF, is the federal agency in 
charge of government activities in the territories and 
island possessions of the United States. The Office of 
Territories was established in 1950 in the Department 
of the Interior. It took over work formerly done by the 
Division of Territories and Island Possessions. See also 
TERRITORY, Joun C. BOLLENS 


the American 


TERRITORY is a region controlled by a federal govern- 
ment that does not have equal status with the federal 
states. In such countries as the United States, Canada, 
Australia, Mexico, and Brazil, the federal government 
sets up governments for the territories. They are not 
considered equal to the member states or provinces of 
the union, because the territories do not have represen- 
tation in the national government. They may or may 
not be on the road toward self-government and complete 
equality with the other members of the union. 


In the United States 


The United States has five main territories and de- 
pendencies: American Samoa, Guam, the Panama 
Canal Zone, the Virgin Islands, and various Pacific 
islands. 1t also governs three island areas in the Pacific 
Ocean under a United Nations trusteeship. For many 


years, the United States had many more outlying terri- 
tories. Two of them, Alaska and Hawaii, became states. 
One, the Philippines, became an independent country. 


And one, Puerto Rico, became a commonwealth. See 
Рнилрріхеѕ (History); Puerro Rico (Government). 


Territorial government is an older institution than the 
United States Constitution. In 1787, under the Articles 
of Confederation, Congress passed the Northwest 


Ordinance, setting up the first American territory, the 
Northwest Territory (see NORTH WEST Territory). This 
action set the pattern for Congressional action in gov- 
erning territories and providing for their eventual state- 
hood. The United States Constitution, also written in 
1787, provides that “new States may be admitted by 
the Congress into this Union.” Accordingly, Congress 
has full control over the admission of territories. It de- 
cides when a territory is ready for statehood, and the 
conditions for its admission. All but 15 states—the 
original 13 and, later, Texas and California—went 
through some territorial status. 
Up to 1867, Congress always set up territories in 
mainland areas on the frontiers of the United States. 
Alaska, bought in 1867, was the first area not directly 
connected with the rest of the states. Gradually, the 
United States gained other distant territories, most of 
them after the Spanish-American War. These new terri- 
tories presented special problems: they were far away, 
and their peoples had little or no experience of demo- 
cratic self-government. It did not seem wise to extend 
the protection of all the provisions of the Constitution to 
these peoples—especially those on judicial procedures. 
As a result, in the Insular Cases of 1901, the Supreme 
Court drew a distinction between incorporated and un- 
incorporated territories. It held that all rights guaranteed 
by the Constitution applied in incorporated territories. 
In unincorporated ones, only fundamental rights ap- 
plied, as distinguished from formal or procedural rights 
such as the right to trial by jury. Congress has the power 
to decide whether a territory has incorporated or 
unincorporated status. Incorporated territories are on 
the road to statehood. Unincorporated territories are not. 
A third class of territories includes wholly unorganized and 
unincorporated dependencies, controlled by officials in 
the executive branch of the government, rather than 
by Congress. ерту 
The territories have no regular representatives in 
Congress. Until it became a state, Hawaii elected one 
delegate to the House of Representatives. He could serve 


TERRITORY 


on committees and take part in debates, but could not 
vote. Puerto Rico and the Panama Canal Zone send 
delegates with full voting powers to national political 
conventions of the Republican and Democratic parties. 


American Territorial Government 


Alaska and Hawaii were the last fully incorporated 
territories of the United States. Unincorporated terri- 
tories include the Virgin Islands and Guam. Un- 
organized and unincorporated dependencies include 
American Samoa, the Panama Canal Zone, Wake 
Island, and other Pacific islands. 

The Virgin Islands, purchased from Denmark in 
1917, have a considerable measure of home rule. The 
people elect their own legislature. But the President 
appoints the governor, and may veto acts passed by the 
legislature. Congress can also disallow acts passed in the 
Virgin Islands. The people do not take part in presi- 
dential elections. See VIRGIN ISLANDS, 

Guam, acquired from Spain in 1898, has a govern- 
ment structure similar to that of the Virgin Islands. It 
was governed by the Department of the Navy from 1898 
to 1950, when officials of the Department of the Interior 
took over, See GuAM. 

American Samoa, ruled by the United States since 
1900, is a dependency controlled by the Department of 
the Interior. The people are regarded as nationals, but 
not citizens, of the United States, See Samoa. 

Panama Canal Zone, acquired from Panama in 
1903, is governed by the Canal Zone government under 
the supervision of the executive branch of the federal 
government, The President appoints an army officer 
who acts as president of the Panama Canal Zone and 
governor of the Canal Zone. See PANAMA CANAL (Ad- 
ministration and Defense). 

Pacific Islands, including Wake and several others, 
are governed by the Department of the Interior. They 
are for the most part so small that they have virtually no 
need for civil government. See PACIFIC ISLANDS. 

Trust Territory of the Pacific Islands includes islands 
taken from Japan during and after World War II. The 
Department of the Interior administers the trust, al- 
though some islands are under navy control, The trust 
operates under an agreement between the United States 
and the UN. See Pacrric ISLANDS, TRUST TERRITORY 
or THE; UNIrED NATIONS (The Trusteeship Council). 


Territories in Canada 


Canada has two territories, each governed by a com- 
missioner appointed by the federal government. Each 
territory elects a representative to the House of Com- 
mons in Ottawa. 

Northwest Territories, made up of three districts, is 
governed by a commissioner and a nine-member 
council. The people elect four members of the council. 
See NORTHWEST TERRITORIES (Government). 

Yukon Territory has a commissioner and a five- 
member council. The people elect all five members of 
the council. The commissioner serves for an indefinite 
term. See YUKON (Government). 

See also AusrRALIA (Government); CANADA, Gov- 
ERNMENT Or; TRUST TERRITORY; MEXICO (Government); 
Brazik (Government). 


Davin FELLMAN 
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TERROR, REIGN OF 


TERROR, REIGN OF. See FRENCH REVOLUTION 
(The Reign of Terror), 

TERRORIST. Scc ANARCHISM. 

TERRY, ELLEN ALICIA (1848-1928), was considered 
the greatest actress on the English stage for almost 50 
years. Her famous roles in- 
cluded such Shakespeare- 
an heroines as Portia in 
The Merchant of Venice, 
Desdemona in Othello, 
Juliet in Romeo and Juliet, 
and Lady Macbeth in 
Macbeth. In 1867 she ap- 
peared as Sir Henry Ir- 
ving's leading lady. This 
association continued for 
24 years (see IRVING, SIR 
HENRY). She made the first 
of eight tours of the United 
States in 1883. Miss Terry 
was born in Coventry, 
England, on Feb. 27, 1848. RICHARD Moopy 

TERRY CLOTH is a cotton fabric woven with loops on 
the surface that help absorb water. It is woven with one 
tight and one loose set of warp yarn. A filling yarn woven 
in between the two sets is pulled into loops. Terry cloth 
is often called Turkish toweling and chiefly used for 
towels, bathrobes, sweaters, and swim suits, 

TERTIARY. See FRANCISCAN, 

TERTIARY PERIOD. See Grorocy (table, Outline of 
Earth History). 

TESCHEN, TREATY OF. See Successton Wars (War 
of the Bavarian Succession). 

TESLA, NIKOLA (1856-1943), an electrical engineer, 
invented the alternating-current induction motor, While 
still a student, he began to devise a motor free of the in- 
convenience of the commutator. Tesla invented a motor 
with coils arranged so that when alternating current 
energized them, the resulting magnetic field rotated at 
a predetermined speed. See ELECTRIC MOTOR. 

Tesla patented the rotating field motor in 1888. He 
introduced it at a time when advocates of alternating 
current were seeking such a motor. He sold it to George 
Westinghouse, who introduced it in his company. 

Tesla made advances in 
the fields of high voltage 
and frequency apparatus. 
He invented the Tesla coil, 
a system of arc lighting, a 
generator for high-frequen- 
cy currents, a system of 
wireless transmission, and a 
high-potential magnifying 
transmitter. 

Tesla was born in 
Smiljan, Austria-Hungary 
(now in Yugoslavia). He 
received a technical educa- 
tion at a school in Graz 
and at the University of 
Prague. He moved to France and came to the United 
States in 1884. After 1900, Tesla engaged in independ- 
ent research in his laboratory. 
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Folger Shakespeare Library 


Ellen Terry 


Brown Bros. 


Nikola Tesla 


RoBERT P. MULTHAUF 


TESSERAE. See Mosaic. 

TEST. See TESTS AND MEASUREMENTS, 

TEST ACT. Certain religious laws passed by the Eng. 
lish Parliament were known as Test Acts, The laws were 
intended to keep persons who were not members of the 
Church of England from holding public office. One of 
the most important test acts was the Corporation Act of 
1661, which stated that all judges must declare com: 
plete allegiance to the king and must receive com. 
munion according to the Church of England. The Test 
Act of 1673 made the same provisions for all other holders 
of public office. All test acts in Great Britain were 
finally repealed in 1828. 

TESTA. See GERMINATION. 

TESTATOR. Sce Wit. 

TESTIS, or TESTES (plural) See 
GLAND, 

TESTS AND MEASUREMENTS. Tests can help meas- 
ure a person's achievements, intelligence, and aptitudes, 
To a lesser extent, tests can help reveal his interests and 
personality characteristics. Information gained from 
tests has many important uses. For example, teachers 
use test information to grade or promote students. 
Psychologists use tests to study a child's special needs 
and abilities. Personnel workers use them to determine 
an employce's aptitude for certain kinds of jobs. 

Tests may be standardized or nonstandardized. A 
standardized test has been used, revised, and used again 
until its results are uniform under certain conditions, In 
a standardized test, the person who gives the test knows 
the average scores for various ages or degrees of train- 
ing. These scores are computed by means of statistics 
(see STATISTICS). A teacher may give a ronstandardized 
lest to meet the needs of one group of students. But 
results from nonstandardized tests are often difficult to 
interpret. All intelligence tests and the majority of 
achievement and aptitude tests in general use are 
standardized. 

No one test or method of testing can give a complete 
picture of a person's capacities or attainments. For 
example, it is sometimes advisable to supplement 
achievement and intelligence tests with aptitude, inter- 
est, and personality tests. The more that tests can reveal 
about a person, the more opportunity there is to develop 
his capacities. 


J. Satwyn SCHAPIRO 


FERTILIZATION; 


Methods of Testing 


According to the kind of questions asked, tests may 
be classified as (1) objective, (2) subjective, and (3) 
projective. In addition, performance tests measure 
actual speed or skill. 1 

The Objective Method consists of asking specific 
questions that require specific answers. The questions 
may require a person to remember or recognize facts. 
Memory tests may require a single answer, or completion 
by filling in a blank. Recognition tests may use statements 
followed by the words true or false, yes or no, or right or 
wrong. A person chooses the answers he thinks are cor- 
rect. Some recognition tests have several answers, from 
which a person must select the best answer. Other recog- 
nition tests have pairs of facts separated and placed at 
random; for example, in two lists. A person must match 
the related pairs of facts. y 

Achievement and intelligence tests use the objective 
method. The principal value of this method is that a 


The “Form Board” Test 
measures a child's perception 
of form and also helps reveal 
his learning capacity. 


person's answers are right or wrong according to a check 
list, not according to the judgment of the tester. But the 
objective method has limitations. It tends to stress 
isolated facts, rather than a broad, over-all under- 
standing of a subject. 

The Subjective Method consists of asking questions 
that are designed to draw out a person's opinions or 
general knowledge of a subject. For example, a person 
may often answer this kind of question by writing a 
Short essay. 

'The subjective method provides the opportunity of 
seeing the relationship between cause and effect. It 
helps a person appreciate values and think logically. It 
requires that he express his ideas in his own words. But 
subjective tests cannot be standardized. Scores depend 
on the individual standards of the tester. Two testers 
may give widely varying scores on the same test results. 
Experience shows that the same tester may even Score 
the same test differently on different occasions. So 
teachers often use both the objective and subjective 
methods to gain a comprehensive understanding of 
their students" progress. 

The Projective Method asks a person to answer ques- 
tions or to perform tasks through which he projects, or 
reveals, his basic beliefs and feelings. The question or 
task may not appear to have any direct bearing on the 
idea it is designed to disclose. For this reason, the person 
being tested is generally not aware of what he reveals. 
Psychiatrists often use projective tests to examine 


Berni Schoenfield, Three Lions 


their patients (see MENTAL ILLNESS [Diagnosis|). 

Performance Tests do not ask questions. They require 
a person to do some actual physical task. They measure 
speed, or skill, or both. For example, a performance test 
might measure a person's ability to use his hands. Per- 
formance tests have important uses for such subjects as 
typing or mechanical drawing. Most performance tests 
in general use are standardized. 


Achievement Tests 


Achievement tests can be classified as (1) survey 
tests, or (2) diagnostic tests. Both kinds use the objec- 
tive method. 

Survey Tests measure the general, over-all level of 
a person's achievement in one or more subjects. They 
aim at discovering if he knows the essential facts of a 
subject. For example, a survey test may cover such 
subjects as arithmetic, chemistry, geometry, language, 
and reading. 

Survey tests are especially helpful in determining a 
student's proper grade level. If a student enters a new 
school, it may have a program of studies different from 
that of his old school. Survey tests can easily find his 
general achievement level. Achievement-test batteries 
measure achievement in several school subjects, includ- 
ing arithmetic, art, geography, grammar, history, 
language, music, reading, spelling, and vocabulary. 
Many achievement-test batteries are designed for use 
with intelligence tests. 
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TESTS AND MEASUREMENTS 


Diagnostic Tests yield detailed information about a 
person’s knowledge of some particular aspect of a sub- 
ject. This information can then be analyzed. The test 
helps to diagnose a person’s specific weaknesses and to 
provide a basis for their correction. Making up a diag- 
nostic test is extremely complicated. Every phase of a 
subject must be analyzed separately for accurate 
measurement. 

Achievement Quotient, or A.Q. Teachers in many 
schools have used standardized achievement tests. 
These tests determine average scores for various age 
groups. They enable a student’s score on an achieve- 
ment test to be compared mathematically with the 
average score for his age group, and also with his score 
for intelligence. The result indicates the relationship 
between his capacities for learning and his actual ac- 
complishments. This relationship is called the Achieve- 
ment Quotient, or A.Q. A student with a low А.О. is not 
making as much progress as he should. A student with 
a high A.Q. is putting forth an unusual amount of 
effort. A student’s A.Q. can help a teacher find whether 
his failure may be caused by inability to learn or by 
poor study habits. 


Intelligence Tests 


For purposes of testing, intelligence is generally 
defined as the capacity to understand, to judge, and 
to reason. These capacities develop to different levels 
at various times in a person’s life, 

Intelligence Quotient, or 1.О. There are two kinds 
of intelligence tests. One kind must be given to each 
person individually. The other may be given to groups 
of persons. Both kinds are highly reliable, but the 
individual tests provide a more careful measure. 
Millions of persons have taken intelligence tests. The 
rate of development for intelligence has been measured. 
Average scores for different age levels have been deter- 
mined from the results, 

A person’s intelligence quotient is found by mathemati- 
cally comparing his age and intelligence test score with 
average scores. A 10-year-old student whose score 
equals the average for 10-year-olds has a mental age of 10. 
But if his score equals the average for 14-year-olds, he 
has a mental age of 14, even though his chronological age 
is 10. The ratio between the mental age and the 
chronological age determines the І.О. To compute an 
1.Q., the mental age is divided by the chronological 
age, and multiplied by 100. If the 10-year-old has a 
mental age of 14, his LQ. is 14+10X100, or 140. 
Psychologists class persons with Г.О? from 90 to 109 
as normal or average. See INTELLIGENCE QUOTIENT. 

What Intelligence Tests Show. A standardized in- 
telligence test is usually considered a reliable index of 
a person's capacity to understand, to judge, and to 
reason. Teachers can use intelligence tests in classifying 
students according to their ability to learn. An intelli- 
gence test also helps to indicate whether a student is 
accomplishing as much as he should. Intelligence tests 
do not measure personality characteristics that may be 

just as important as intelligence in achieving success. 


Aptitude Tests 


Aptitude tests, sometimes called prognostic tests, meas- 
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ure a person's ability or capacity to learn— with trainin 
—certain skills or knowledge. Many groups, as well as 
schools, use standardized aptitude tests. These tests in 
clude tests for ability to acquire skill in art, clerical 
work, mathematics, music, reading, and speaking а 
foreign language. During World War 11, aptitude tests 
proved especially successful in selecting men for pilot 
training and for some other specialized jobs. 

An aptitude test cannot predict success or failure ih 


any subject. All it can show is whether a person has the 

ability to succeed if he has the training and the desire, 
Interest Tests 

A person's interest is his desire to participate in an 


activity. But he often may lack a clear idea of his 
interests. Counselors and teachers use interest tests to 


help a person plan his education or sclcct a vocation, 
An interest test allows a person 10 indicate the 
activities in which he would like to participate. For 


example, he may have to choose one of several suggested 
activities. Then the tester compares his likes and dis- 


likes for various activities with the interests of special 
vocational groups. For example, if а person shares the 
interests of many engineers, the counselor might suggest 


an engineering career. 
Character and Personality Tests 


Psychologists have not discovered a test that will 
reveal a person’s whole character or personality, But 
they can test certain aspects of personality fairly ac- 


curately. For example, they use the projective method 
to analyze а person's motives and attitudes. In these 
tests, a person may project motives and attitudes by 


acting out a play or telling what he sces in a picture. 
One of the most widely used projective tests is the 
Rorschach Ink-Blot Test. This test consists of asking a 
person to tell what he “sees” in a series of 10 standard- 
ized ink blots. His replies are regarded as an expression 
or projection of his inner attitudes and motives. See 
PERSONALITY. Crartes О. Newt 


Related Articles in WoRLD Book include: 


Average Intelligence Quotient 
Grading Statistics 
Guidance Vocational Guidance (Tests) 


TETANUS. See Lockjaw; Pasteur, Louis. 

TETANY, ТЕТ ий nih, is a disorder that is characte 
ized by periodic spasms of the muscles. Sometimes fine, 
fluttering tremors accompany the muscle spasms. Often 
the person's fingers and toes tingle or feel numb. Then 
the spasms may move up the arms and into the other 
parts of the body. Even the muscles of the larynx may 
be affected. When this happens, it makes breathing 
noisy and difficult. Louis D. BosHes 

TETON, GRAND. See GRAND TETON NATIONAL 
PARK. 

TETON, ТЕЕ (айп, RANGE is a rugged group 
Rocky Mountain peaks south of Yellowstone Мазаи 
Park in western Wyoming. The Tetons are made up 0 
10 peaks, the highest of which is Grand Teton (13.776 
feet). The range forms the western part of the beau 
Grand Teton National Park, which covers an area 0 
148.20 square miles. The Tetons rise sharply from the 
flat Jackson Hole country. Joux Н. GARLAND 

See also GRAND TETON NATIONAL Park. 

TETRA, FLAME. See FLAME TETRA. 


TETRACYCLINE. See ANTIBIOTIC. 

TETRAETHYLLEAD is the principal ingredient of the 
antiknock fluid added to gasoline. It slows up the 
burning of the fuel, and thus reduces the tendency of 
a piston engine to “knock” or “ping.” Tetraethyllead is 
used in both regular and premium grades of automobile 
gasoline. It is also an important ingredient of aviation 
gasolines. On the average, the use of tetraethyllead adds 
about 10 octane numbers to gasolines. 

Tetraethyllead is produced by the reaction of ethyl 
chloride with a lead-sodium alloy. Measured amounts 
of ethyl chloride are added to the alloy, and the reaction 
takes place under controlled temperatures and pressures. 
After the reaction has been completed, the product is 
distilled with steam to separate the tetraethyllead from 
the mixture. The raw tetraethyllead is then purified by 
treatment with water and air, and filtered. The anti- 
knock agent goes to the blending plant, where it is 
mixed with ethylene dibromide, ethylene dichloride, 
and dye, to form finished antiknock compounds. The 
tetraethyllead makes up about two thirds of the finished 
antiknock compound. 

The principal raw materials used in making antiknock 
compounds are shown in the color diagram, How Anti- 
knock Gasoline Is Made, in the Gasorine article. Other 
raw materials include acetone, activated alumina, alu- 
minum chloride, barium carbonate, barium chloride, 
calcium chloride, caustic soda, ferric sulfate, ferrous 
sulfate, graphite, oil-soluble dyes, soda ash, and sodium 
hexametaphosphate. WILLIAM B. HARPER 

See also GAsoLINE (Kinds of Gasoline); OCTANE 
NUMBER. 

TETRAGONAL SYSTEM. See CRYSTAL AND CRYS- 
TALLIZATION (Classification of Crystals). 

TETRAHEDRON, rer ruh HEE drun, in geometry, is 
a regular pyramid whose sides consist of four equilateral 
triangles, See PyRAMID. 

TETRAMETER. See METER. 

TETRARCH, TE trahrk, was a Greek title given to the 
governor of one fourth of a country or province. Each 
of the four tribes of the Thessalians, and of the Galatians 
in Asia Minor,was governed by a tetrarch. In Syria, the 
title came to mean simply a local governor. The 
Seleucid kings and the Romans after Pompey (106- 
48 в.с) gave the title freely to many of the native 
Syrian princes. Herod the Great and his family were 
tetrarchs. C. BRADFORD WELLES 

TETRAZZINI, ткт ruh ZEE nee, LUISA (1871-1940),an 
Italian operatic soprano, was noted for her remarkable 
vocal agility in coloratura roles. She first appeared in 
the United States in 1904 in San Francisco after success- 
ful tours of Europe and South America. Miss Tetrazzini 
sang with the Manhattan and Metropolitan opera com- 
panies of New York City. She was born and educated 
in Florence, Italy. Scorr GOLDTHWAITE 

TETRODE. Sce Execrronics (Multielectrode Tubes). 

TETZEL, TET sel, or TEZEL, JOHANN (14602-1519), 
was a Dominican monk, famous as Martin Luther's 
opponent at the beginning of the Reformation. He was 
born in Leipzig, and was graduated from the university 
there. In 1517, he preached near Wittenberg about the 
granting of indulgences to contributors to the fund for 
rebuilding Saint Peter's Church at Rome. Luther's fa- 
mous Ninety-Five Theses were directed against Tetzel’s 
methods. See also LUTHER, MARTIN. FULTON J. SHEEN 


TEXARKANA 


TEUTOBURG FOREST, BATTLE OF. See Army (Fa- 
mous Land Battles of History). 

TEUTON, 7U tahn, is a name sometimes given to a 
member of the Germanic peoples. The term comes from 
the Teutones, or Teutoni, who, with the Cimbri, were the 
first “Germans” to threaten the power of ancient Rome. 
Accompanied by their neighbors, the Ambrones, the 
‘Teutones left their homeland around the mouth of the 
Elbe River in the 100's в.с. In Gaul, they allied them- 
selves with the Cimbri. The Roman general Gaius 
Marius routed them at Aquae Sextiae (Aix) in 102 в.с. 

Later, the Teutones mixed with other early groups 
that wandered through Europe. They eventually gave 
their name to a whole group of Teutonic languages. These 
languages included the Scandinavian and Germanic 
tongues and Low German (Dutch and Flemish) of 
Belgium and The Netherlands. WILLIAM С. BARK 

See also ANGLO-SAXON; CIMBRI; MIGRATION (picture, 
Forced Migration); Nomap (picture). 

TEUTONIC KNIGHTS was the name of an organiza- 
tion of German crusaders which arose in central Europe 
during the 1100’s. The Teutonic Knights were origi- 
nally organized for service in the Holy Land. They 
modeled their organization after the two earlier cru- 
sading orders, Knights Templars and Knights Hospi- 
talers (see KNIGHTS TEMPLARS; KNIGHTS OF SAINT JOHN). 

In the 1200’s, the Teutonic Knights shifted their ac- 
tivities to Europe, where they undertook to convert and 
control the people of what became Prussia, Lithuania, 
Latvia, and Estonia. Their power and influence spread 
throughout central and eastern Europe. In the 1300's, 
they lost much of their power, and finally the Poles and 
Lithuanians overthrew them. In 1525, the Grand Mas- 
ter, Albert of Hohenzollern, embraced Protestantism, 
and changed the Order from a religious to a civil organ- 
ization, Almost a hundred years later (1618), the terri- 
tory of the Teutonic Knights passed to the Hohenzollern 
Elector of Brandenburg. 

See also Por AND (History). 

TEUTONIC LANGUAGES. See TEUTON. 

TEWKESBURY, 7100 KS ber ih (pop. 5,400; alt. 95 
ft), is an ancient town in Gloucestershire, England. It 
was the site of a Roman encampment in early times. 
One of the last battles of the Wars of the Roses took 
place at Tewkesbury (see WARS OF THE ROSES). 

TEXACO INCORPORATED. See PETROLEUM (Lead- 
ing Oil Companies). 

TEXARKANA, teck sahr KAN uh, Ark. (pop. 19,788; 
alt. 300 ft), and TEXARKANA, Tex. (pop. 30,218; alt. 
300 ft), are among the several “twin cities" of the 
United States. The Texarkana cities lie across the 
boundary between Arkansas and Texas, about 25 miles 
north of the Louisiana border. The cities have separate 
mayors and councils, but operate as a unit in trade, 
industry, and general civic matters. 

Broad Street, the main street of the business district, 
crosses the state line downtown. The United States Post 
Office, which lies across the boundary, is called the 
Texarkana, Ark.-Tex., post office. The name Texar- 
kana comes from the first syllable of Texas, the first two 
of Arkansas, and the last of Louisiana. The industrial 
area has textile mills, woodworking and paint factories, 
creosoting plants, and an arsenal. Н. BAILEY CARROLL 
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WILLIAM Е, MCDONALD 


TEXAS 


The Lone Star State 


The State Seal 


TEXAS, TEK sas, is called THE LONE STAR SrATE 
because of the single star on its flag. Once an inde- 
pendent nation, Texas kept its national flag when it 
became a state. The great southwestern state received 
its name from the Spanish pronunciation of a Caddo 
Indian word, Tejas, meaning friends or allies. Tejas was 
the name of a group of allied Indian tribes that lived in 
northeast Texas at the time white settlers arrived. 
Austin is the capital of Texas, and Houston the largest 
city and port. 

The vast Texas region was little explored until about 
450 years ago. Since then, many colorful men have 
helped develop it into a rich manufacturing, mining, 
and agricultural area. These figures included Comanche 
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Land Regions of Texas 


Indians, Spanish adventurers, 
Franciscan missionaries, cow. 
boys, cattle kings, homesteaders, 
cotton planters, miners, lumber- 


jacks, and oil drille 
of six nations—Spz 
Mexico, the Republic of Texas, 
the Confederate States, and the 
United States—have flown over 
this land. Stephen Е. Austin 
established the first Anglo-Amer 
ican settlement in the region in 
1821. Davy Crockett, Jim Bow- 
ie, William B. Travis, and other 
Texas patriots died at the Alamo 
defending Texas. Sam Houston, 
shouting “Remember the Ala- 
mo!” led his Texans to victory 
over Mexico in 1836 in the Texas war for independence. 
In 1845, Texas joined the Union, It was the only state 
that did so by treaty. 

Until Alaska gained statehood in 1959, Texas ranked 
as the largest state in the Union. It is larger than the 
combined arcas of Michigan, Wisconsin, Iowa, Illinois 
and Indiana. Brownsville, in southern Texas, is only 
about twice as far from Canada as it is from the north- 
ernmost border of Texas. The western border of the 
state lies nearer the Pacific Ocean than it does to Port 
Arthur in eastern Texas. The state's eastern. border is 
closer to the Atlantic Ocean than it is to El Paso in 
western Texas. í 

A low-lying coastal plain, with fertile sandy soils and 


a northeastern forested region, meets the fertile prairies 
and plains of north-central Texas. These fertile prairies, 
with several hilly regions, stretch westward to a great 
treeless plain that is rich in grasses for grazing cattle, 
and in minerals. The prairies also extend southwest- 
ward to mountains and desertlike lands in extreme 
southwestern Texas. People call northwestern Texas, 
which lies between Oklahoma and New Mexico, the 
Panhandle. 

Texas ranks first among the states in mining, and 
stands high in agriculture and in manufacturing. It 
produces more petroleum, natural gas, sulfur, and car- 
bon black than any other state. Other valuable min- 
erals include salt, limestone, and iron ore. The state 
leads in the production of beef cattle, cotton, rice, 
horses, sheep, wool, goats, and mohair. Texas has more 
farms and more farmed acres than any other state. 
Large crops of vegetables, fruits, and nuts come from 
these farms. Mills and factories in the state make 
chemical products, process petroleum and food prod- 
ucts, and manufacture machinery. 

For the relationship of Texas to other states in its 
region, sce SOUTHWESTERN STATES. 


The Land and Its Resources 


Location and Size. Texas lies about halfway between 
Jacksonville, Fla., on the Atlantic Coast and San 
FACTS IN BRIEF 

Capitol: Austin (since 1845). Earlier capitals, San Felipe 
de Austin, Washington-on-the-Brazos, Harrisburg, Gal- 
veston, Velasco, and Columbia (in that order, during 
the Texas Revolution, 1835-1836); Houston (1837-1839); 
Austin (1839-1842); Houston (1842); Washington-on-the- 
Brazos (1842-1845). 

Government: Congress—U.S. Senators, 2; U.S. Repre- 
sentatives, 22. Electoral voles, 24. State Legislature—sena- 
tors, 31; representatives, 150. Counties, 254. Voting Age, 
21 years, 

Area: 267,339 square miles (including 4,499 square 
miles of inland water), 2nd in size among the states. 
Greatest distance: (north-south) 801 miles; (east-west) 773 
miles. Coast line, 367 miles. 

Elevation: Highest, Guadalupe Peak іп Culbertson 
County, 8,751 feet above sea level; Lowest, sea level, 
along the coast of the Gulf of Mexico. 

Population: 9,579,677 (1960), 6th among the states. 
Densily, 36 persons to the square mile. Distribution, urban, 
75 per cent; rural, 25 per cent. Ў Р 

Chief Products: Manufacturing and Processing, chemicals, 
machinery, petroleum products, processed food prod- 
ucts, transportation equipment. Mining, limestone, nat- 
ural gas, petroleum, salt, sulfur. Agriculture, beef cattle, 
citrus fruits, cotton, dairy products, poultry and eggs, 
sorghums. Forest Products, furniture and fixtures, lumber, 
plywood. Fishing Industry, mullets, oysters, pompanos, red 
snapper, shrimp, Spanish mackerel. 

Statehood: Dec. 29, 1845, the 28th state. 

State Seal: A five-pointed white star on a field of blue 
stands between a branch of live oak, representing strength, 
and an olive branch, symbolizing peace. Between the 
two circles that surround the star and branches appear 
the words, “The State of Texas.” Adopted in 1839. 

State Flag: A vertical bar of blue and two horizontal 
bars, the bottom one red and the top one white, make 
up the field. A white star appears on the blue bar. 
Adopted in 1839. 

State Motto: Friendship. 

State Song: “Texas, Our Texas.” Words by Gladys 
Yoakum Wright and William J. Marsh; music by William 
J. Marsh. 


Flag, bird, and flower illustrations, соц 


sy or Eli Lilly and Company 


The State Bird 
Mockingbird 


The State Tree 
Pecan 


The State Flag 


The State Flower 
Bluebonnet 


TEXAS (Map Index) 


Population 
9,579,677 5 


1,194 
4,824 


«1960 
‚1950 
.1940 


Physical Features 


Alamito Creek 
Apache Mts. . 
Aransas Bay . 
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Big Bend Nat. Park: 
Big Canyon Creek 
Blue Mts. . 
Brady Mts. 
Brazos R. 

Buffalo Lake 
Callahan Divide 
Canadian R. . 
Cany Creek 

Carrizo Creek 
Cathedral Mtn. 
Chinati Peak . 
Chisos Mts. 
Cibolo Creek 
Coldwater Creek . 
Colorado R. ... 
Coyanosa Draw 
Davis Mts. 

Delaware Mts. 
Denton Qus 
Devils R. 

Eagle Min. 
East Bay . 
Edwards P 
Falcon Res 
Frio R. ... 
Galveston Bay 
Galveston Isl. 


m>o> icing nisi О Е 


Green Valley .... 

Guadalupe Peak 
(Highest Point 
in Texas) 

Guadalupe В 


Hueco Mts. . 
Ketchum Mtn. . 
Kings Ridge ........ 
Laguna Madre 
(Lagoon) : 
Lake Brownwood . 
Lake Eagle Mountai 
Lake Houston . 
Lake Kemp . 
Lake Kickapoo . 
Lake Stamford 
Lake Texoma . 
Lake Thomas 
Lake Whitney . 
Lampasas Cut Plain 
Lavon Reservoir .... 
Little Cypress Creek . 
Livermore Peak 
Llano Estacado 
(Plain) 
Matagorda Bay . 
Matagorda 151. . 
Matagorda Penins 
Medina В. 
Mount Solit: 


Neches R. 


.D 
1B 
iF 
D 
:D 
B 
.F 
D 
B 
.F 
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С 
Kd 
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К 
D 
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E 
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Nueces R. к 
Padre Isl. ... 
Palo Duro Canyon 
Pecos R. 
Quitman’ Mts. . 2 
Red Bluff Reservoir . 
Red R. North Fork .. 
Rio Grande 
Rosillo Peak . 
Sabine В. 

St. Joseph Isl. 
Salmon Peak 
Salt Lake .. 
San Antonio Bay 
San Jacinto В. 
San Luis Pass .. 
San Marcos В... 
Santa Elena Canyon . 
Santiago Mts. 
Ѕіегг; ds del Carmen 
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E 
Slerrag "Diablo (Mts) D 
Stockton Plateau .. 
Sulphur R. ..... 
Terlingua Creek 
Tierra Vieja Mt: 
Trinity R. . 

„East Fork 
Vieja Peak 
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West Bay 
White R. 

Counties 
Anderson, 28,162 ...D 
Andrews, 13,450 ..... с 
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Angelina, 39,814 
Aransas, 7,006 
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Borden, 1,076 . 
Bosque, 10,809 
Bowie, 59,971. . 
Brazoria, 76,204 . 
Brazos, 44.895 
Brewster, 6.434 
Briscoe, 3,577 . 
Brooks, 8.609 . 
Brown, 24,728 . 
Burleson, 11,177 . 
Burnet, 9,265 .. 
Caldwell, 17,222 . 
Calhoun, 16,592 . 
Callahan, 7,929 . 
Cameron, 151,098 . 
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Castro, 
Chambers, 
Cherokee, 33,120 . 


io 
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Childress, 8,421. 
Clay, 8,35! 
Cochran, 6,417 


Collingsworth, 6, 
Colorado, 18,463 
Comal, 19,844 . 
Comanche, 11,86. 
Concho, 3,672 


Cooke, 22,560 
23,961 
207 


Coryell, 


Crosby, 10,347 


6,302 


Dawson, 19,185 . 

Deaf Smith. 13.107 . 
Delta, 5,860 . 

Denton, 47,432 
De Witt, 20,683 
Dickens, 4,963 . 
Dimmit, 10,095 . 
Donley, 4,449 
Duval, 13, 098 
Eastland, 


Falls, 21,263 . 
Fannin, 23,880 ... 


10,11 
Gaited, 12,267. 
Galveston, 140, 
Garza, 6,6101 
Gillespie, 
Glasscock, 
Goliad, 5,429 
Gonzales, 17,845 . 
Gray, 31.535 
Grayson, 73,043 
Gregg, 69,436 
Grimes, 12,709 . 
Guadalupe, 29,017 
Hale, 36,798 
Hall, 7,322 . 
Hamilton, 8,488 . 
Hansford, 6,208 
Hardeman, 8,275 . 
Hardin, 24,629 . 
Harris, 1,243,158 
Harrison, 45,594 . 
Hartley, 2,171 . 
Haskell, 11,174 . 
Hays, 19,934 . 
Hemphill, 3,185 
Henderson, 21,786 
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Houston, 19,376 . 
Howard, 40,139 
Hudspeth, 


County Seat. 
*Does not appear on the map; key shows general location. 


Jackson, 14,040 . 
Jasper, 22,100 .. 
Jeff Davis, 1,582 
Jefferson, 245,659 
Jim Hogg, 5, 022 . 
Jim Wells, 34, 548. 
Johnson, 34,720 . 
Jones, 19,299 . 
Karnes, 14,995 
Kaufman, 29,93 
Kendall, 5,889 
dose 
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Lamar, 34,234 . 
Lamb, 21,896 . 
Lampasas, 9,418 
La Salle, 5.972 . 
Lavaca, 20,174 


Liberty, 31,595 

Limestone, 20,413 . 
Lipscomb, 3,406 . 

Live Oak, 7.846 . 
Llano, 5,240 
Loving, 226 . 
БЕГ ЫН 156,271 
Lynn, 10,914 . 

Madison, 6,749 
Marion, 8,049 . 
Martin, 5,068 
Mason, 3,780 . 
Matagorda, 25,744 . 
Maverick, 14,508 
McCulloch, 8,815 
McLennan, 150.091 
McMullen, 1,116 
Medina, 18,904 
Menard, 2,964 
Midland, 67,717 . 
Milam, 22,263 . 

Mills, 4,467 . 

Mitchell, 11,25 
Montague, 14,893 
Montgomery, 26, 6.88 
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Navarro, 34,423 
Newton, 10,372 
Nolan, 18,963 . 
Nueces, 221,573 
Ochiltree, 9,380 
Oldham, 1,928 
Orange, 60,357 . 
Palo Pinto, 20,516 . 
Panola, 16,870 
Parker, 22,880 
Parmer, od 5 


Randall, 33,913 . 
Reagan, 3,782 
Real, 2,079 .. 
Red River, 19,682 . 
Reeves, 17,644 . . 
Refugio, 10,975 . 
Roberts, 1,075 .. 
Robertson, 16,157 . 
Rockwall, 5,878 . 
Runnels, 15,016 
Rusk, 36,421 . 
Sabine, 7,302 з 
San Augustine, 7,722 
San Jacinto, 6,153 . 

San Patricio, 45.021 . 
San Saba, 6,381 . 
Schleicher, 2,791 . 
Scurry, 20,369 
паскою 3, 


Somervell, 2 $7 
Starr, 17, 
Stephens, 
Sterli 
Stonewall, И 5 
Sutton, 3,738 . 
Swisher, 10,607 ` 
Tarrant, 538.495 .. 
Taylor, 101,078 . 
Terrell, 2,600 
Terry, 16,286 ~ 
Throckmorton, 2,767 . 
Titus, 16,785 

Tom Green, 64,630... 
Travis, 212,136 . Ua 
Trinity, 7,539... 
Tyler, 10,666 .. 
Upshur, 19,793 . 
Upton, 6,239 . 
Uvalde, 16,814 . 
Val Verde, 24,461 |. 
Van Zandt, 19,091 
Victoria, 46,475 
Walker, 21,475 . 
Waller, 12,071 . 
Ward, 14,917 . 
Washington, 19, 
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Webb, 64,791 ..... 
Wharton, 38,152 . 
Wheeler, 7,947 . 
Wichita, 123,528 . 
Wilbarger, 17,748 . 
Willacy, 20,084 ..... 
Wiliamson, 35,044 .. 
Wilson, 13,267 . 
Winkler, 13,652 
Wise, 17,012 . 
Wood, 17,653 
Yoakum, 8.032 
Young, 17,254 
Zapata, 4,393 . 
Zavala, 12,696 . 


Cities 
Abernathy, 2,491 
Abilene, 90,368 


Agua Dulce,* 867 . 
Alamo, 4,121 .. 
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Albany. 2.174 d 
Allen,* 659 . 
Alice. 20,861 Ee 
Anea Southwest; 


1.813 
Alpine, 4,740. 
Alta Loma, 1,020 ....F 
Alto, 869 D 
Alvarado, 1,907 B 8, C 
Alvin, 5.643 ....E 8 
ANS 694 | 
Amarillo, 137,969 . 
Amherst, 883 .. 
Anahuac, 1,985 9E 8, F 
Anderson, 500 ор 


Andrews, 11,135 ...9C 
Angleton, 7, 3i2 9E 8, G 
Anna,* 639 ... „с 
Anson, 2,890 . с 
Anthony, 1,082 . 


Anton, 1,068 5 
Aransas Pass, 6,956 .F 
Archer City, 1,974 .°C 
Arlington, 44,775 
Arp, 812 ...... 
Asherton, 1,890 . 
Aspermont, 1,286 . 
Athens, 7,086 . 
Atlanta, 4,076 
Austin, 186,545 . 
Avinger, 730 

2,969 


Balch Springs, 
Balcones Heights 
50 


т 


ор 
Balmorhea, 604 
Bandera, 950 
Bangs, 967 .. 
Barrett,* 1,200 
Barstow, 707 . 
Bartlett, 1.540 
Barbe: d О 
Batson, 2 
Bay chy” D ‚656 OE 8 
Baytown, 28,159 Е 8, 
Beaumont, 119,175 .° 
Bedford,* 2,706 . 
Beeville, 13,811. 
Bellaire, 19,872 . 
Бетеза: * 5,127 
Bells, 7i 
ЕЕ СОП 
Belton 
Benavides, 2 459° 
Benbrook,* 3; 284 
Beverly," 1,728 . 
Big Lake, 2,668 
Big Sandy, 848 . 
Big ҮЛ fae 0 . 
Big Wells, 8 
Bishop, 3722 б 
БТА лао 789 
Blessing, 700 
Blooming Grove, 725. 
Bloomington, 1,756 .. 
Blossom, 545 ... 5 
Blue Mound,” 1,25 
Boerne, 2,169 „СА 6, 
Bogata, 1,112 
Boling, 950 
Bonham, 7,3! 
Booker, 817 
Borger, 20,9 
Bovina, 1,029 
Bowi 


Brady, 5,338 
Brazoria, 1,291. 
Breckenridge, 6,273 
Bremond, 803 .. 
Brenham, 7,740 
Bridge City,* 4,677 . 
Bridgeport, 3,218 
Bronte, 999 ......... 
Brookshire, 
1,830, БВ, 
Brownfield, 10,286 ..°C 
Brownsville, 48,040 .°G 
Brownwood, 16,974 „ер 
Brownwood,* 1,286 ..D 
Bryan, 27,542 9. 
Buffalo, 1,108 
Buna, 950 ... 
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*Population of metropolitan area, including st 
Source: Latest available census 


Bunker Hill,* 2, 
Burkburnett, 7 910. 
Burleson, 2,345 
Burnet, 2214 
Caddo Mills,* 732. 
Caldwell, 2,204 
Calvert, 2,073 , 
Camden, 1,131 
Cameron, 5,640 ` 
Camp Wood, 879. 
Canadian, 2,239 
Canton, 1,114 
Canutillo, 1,377 
Canyon, 5,864... 
Carrizo Springs, 
5,699 
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Chiilicothe, 1,161 
Ciseo, 4,499 
Cla 


n 
Clarksville, 3,851 
Claude, 895 .. 
Cleburne, 

15,380 2222 оВ 8, 
Cleveland, 5,838 ..... 
Clifton, 2.335 
Clint, 802°. 
Cloverleaf, 3,000 
Clute, 4,50 
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Clyde, 1,116 
Coahoma, 1,239 
Cockrell Hill, 3,104. . 
Coleman, 6,371 ó 
Coleyville, 100 . ^ 
Colle: Station, 


6 . 


Colorado City, 0487 9 
Columbus, 3,656 .. 
Comanche, 3,415 . 
Combes,* 605 . 
Comfort, 950 . 
Сот теге. 
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Crane, 
Crockett, 
Crosby, 
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1.200 
Grosbyion, 2,088 . 


Cross Plains, |, 168 .. 
Crowell, 1,703 ..... 9 
Crystal City, 9,101 .0 
Cuero, 7,338 ....... $ 


Daingerfield, 3,133 . 
Daisetta, 1,500 
Ballas, 678,088 
allas, „6i 
(* 1,083,601) 9B 8, 
Danbury, 600 . 
9 


Dawson . 
Dayton, 3,367 ..D СА 
Decatur, 3,563 .. 
Deer Park,” 4,865. 
De Kalb, 2,042 

De Leon, 2,022 

Del Rio, 13,612 
Denison, 22,748 
Denton, 26,844 


Denver City, 4, 
Deport, 639 . 
De Soto," 1,96 
Devine, 2,522 . 
D'Hanis, 850 . 
Diboll, 2,506 

Dickinson, 4,71 
Dilley, 2, Uns 
Dimmitt. 


Eagle Lak " 
Eagle Pass, 12, 094 | 
Early,* 819 


Earth." 1, 101 ee z 
East Bernar . 
Eastland, 3.292 ....° 
Edcouch, 2,814 
Eden, yA взт * 
Edgewood, . 
Edinburg, 18,706 ..- 
Edna, 5,038 
El Campo, 7,700 -+ 
El сатро North,” ¢ 


1,086 
Е! Campo South” — 67 


uburbs. 
figures. 
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TEXAS 


The maps and graphs on this page show the variations 
in rainfall, population, and growing season. They also 
tell the chief ways the people earn their living and 
the average yearly value of the state's main products. 


POPULATION 
Most of the people of Texas live in the 
eastern half of the state, 
Persons to the Square Mile 
under 2 
2-6 
6-18 
18-45 
45-90 
Urban Centers 
over 500,000 
= 200,000-500,000 
* 100,000-200,000 
ә — 50,000-100,000 
* — 20,000-50,000 


AVERAGE YEARLY RAINFALL 


The average annual rainfall in Texas in- 
creases from west to east across the state. 
(inches) 


GROWING SEASON 
The Gulf Coast of Texas has over 10 frost- 
free months eoch year. 


Average Number of Days 
Without Killing Frost 


Esnacialluv crasted far Winia въ а 
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TOTAL PRODUCTION $10,542,000,000 


Agriculture 
20 


TEXAS' LEADING PRODUCTS 
Each Вох ШШ Represents $200,000,000 Worth of Products, 


MANUFACTURING Total Volve Added $4,358,000,000 


Chemicals MINIS 879000000 1 
Petroleum Refining ШШШ $589,000,000 : 
` Food Processing ШШШ $558,000,000 - 
Transportation Equipment ШШ $394,000,000 
Machinery ma $365,000,000 — — 
AGRICULTURE Toto! $2,095,000,000 
Cotton WE 705000000 
Соне ma $399,000,000 
Sorghums 8 $174,000,000 
Poultry & Eggs 8 $149,000,000 
Dairy Products U $135,000,000 
MINING Total $4.189,000,000 ] 
LLLI i 
Petroleum —— $2,8?5,000,000 
Notural Gas ШШЕ $538,000,000 
Sulfur E $76,000,000 
All figures are based on 
government statistics for o 4 year period. 
ECONOMIC ACTIVITY 
"The value of mining in Texos accounts for 
25 per cent of ой mining in the U. $. 
MANUFACTURING MINING 
Chemicals Qj Natural Gas 
dB Food Processing ү Mercury. 
[=] Petroleum Refining @ Petroleum 
ee Transportation Equipment @ Sulfur 
of Machinery G 


IL Primary Metals 
LL] Printing & Publishing 
sS» Textiles 
AGRICULTURE 
General Farming 
Wheat & Small Grains 
Cotton 
Special Crops & General Farming 
Fruit, Truck & General Farming 
Year Long Grazing 
Seasonal Grozing 
Mountains & Forest 
Marshland 
Irrigated Land 


TEXAS’ CHIEF 
MANUFACTURING CENTERS 


$100,000,000 $500,000,000 
to 
Q $2,500,000,000 
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Eldorado, 1.815 
Electra, 4,759. 
Elgin, 3,51! 
Elkhart, 780 
El Paso, 276.6 687 .. 
Elsa, 3,847 
Emory, ге 
Ennis, 9,347 ... 
Euless," 2,062 
Eustace, 35! 
Evant, 480 see 
1,076 . 
134 
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Everman,” 
Fabens, 3, 
Fairfield, 1.781 
Falfurrias, 6,515 
Farmers Branch," 
13,441 .. 
Farmersville, 2, 
Farwell, 1,005 
Ferris, 1,807 
Flatonia, 1,009 
Florence, 610 
Floresville, 
2,126 oB 7, Е 
Floydada, 3,769 ...9B 
Forest Hill 3.221 ..С 
Forney, 1.514 
Fort Davis. 900 ,...00 
Fort Hancock, (00; saD: 
Fort Stockton op 
Fort Wort 


этошоо ^ocoooocoóT7ocooo 


CUNEO NON SOE мым SERO SES Coa Sd co D Io cod n en 


Fostoria. 666 
Franklin, 1,065 . 
Frankston, 953 
Fredericksburg, 
4,629 .9D 
Freoport, 11. B19 E a G 
Freer, 2,724 
Friona, 2. 048 
Frisco," 1.184 
Fritch, 
Fruitdale, 
Gainesvill 
Galena Park, 
Galveston, 
67,175 А 
Ganado. 1.626 ...... 
Garciasville, 900 . 
Garland, 35.501 
Garrison, 951 .. 
Gatesville. 2 . 
Genoa, 200 .... 
George, 1,178 ‘ 
Georgetown, 5,218 


6... 
1,418 sase 
13,083 .9 
10,852 
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Gladewater, 
Glen Rose 
Glenflora 
Goldsmith, 
Goldthwaite 
Goliad, 1,7 
Gonzales, 5,829 
Goodrich, 300 
Goree, 513 
Gorman, i, 
Graford, 148 . 
Graham, 3, 


Granbury P 
Grand Prairie, 3 
Grand Saline, 2 


Grandfalls, 
Grandvi: 961. 
Granger, 1,339 . 
Grapeland, 1,113. 
Grapevine, 2,821 B 8, 
Greenville, 19,087 , . . °l 
Greggton (part of 
Longview) 

Gregory,” 1,970 
Griffing Park," 
Groesbeck, 2,498 
Groom, 679 .. 
Groves, 17.304 
Groveton, 1,148 
Grulla, 1,436 . 
Gruver, 1,030 
Hale Center, 2.196... 
Hallettsville, 2,808 .° 
Hallsville, 684 ...... 
Haltom City, 23,133 
Hamilton, 3,106 ...9 
Hamlin, 3,791. 
Happy, 624 . 
Hargill, 750 . 
Harlingen, 41,207 .. 
Haskell, 4,016 
Hearne, 5,072 . : 
анган 3,987 .° 
Нешеу. 49 DD 
наги 9 Vilage,” 
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HARE 
2,267 Е 
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Hem pstead, vs 
Henderson, 9,666 ...°C 
Henrietta, 3,062 . 
Hereford, 7,652 . 
Hermleigh, 650 
Hico, 1,020 .. 


High Island, 
Highland Park, 10, 
Highlands, 4,336 


216 
Hockley, 200 .... 


9County Seat. 


Holland, 653 . “ 
Holliday, 1,139, an 
Hollywood Park,” 783 E 
Hondo, 4,992 sius 9E 
Honey Grove, 2,071 ..C 
Hooks, 2,048 c 
Houston, 938,219 

(*4,; 243, 158) °E 8, F 
Howe, 680 . © 
Hubbard, 1,628 
Hagrat Springs, б 


1,813 
Humble, 1,711, E 8, 
Hunters Стек, 2,478 
Huntington, 1,009 .. 
Huntsville, (1,999 ., 
Hurst,” 10,165 ..... 
Hutchins, 1,100 ..... 
Idalou, 1,274 . 
Imperial, 750 ..... 
Ingleside, 3,022 . 
lowa Park, 3,295 
Iraan, 1,255 . 
Irving, 45,985 
Italy, 1,183 
Itasca, 1,383 . 
Jacinto City, ed . 
Jacksboro, 3,816 
Jacksonville, 9,590 . 
Jasper, 4,889 
Jayton, 649 .. 
Jefferson, 3,082 
Johnson City, 611 
Joshua, 764 ......... 
Jourdanton, 1,504 ..9E 
Junction, 2,441 
Justin, 622 .... 
Karnes City, 2.6! 
Katy, 1,569 .. 
Kaufman, 3.087 : 
Keene, 1,532 . 
Keller, 827 
Keltys, 1,056 ..... 
Kemah, 950 
Kemp, 816 . 
Kenedy, 4,30 
Kennedale, 1,52 
Kerens, 1,123 
Kermit, 10,465 . 
Kerrville, 8,901 
Kilgore, 10.092 
Kilgore East," 1 
Killeen, 23,377 . 
Kingsville, 25,297 
Kirby,” 
Kirbyville, 1, 
Kleberg, 3,572 
Knox City, 1, ҮШ 
Kountze, 
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Fao, 890 ^ 
La Feria, 3,047 .... 
La Grange, 3,623 .. 
Laird Hill,* 842 ..... 
Lake Jackson, 9,651 . 
Lake Worth Village, 
3,833_....... 
Lakeside,* 65! 
Lakeview.” 3,849 
Lakewood,” 1,882 .. 
La Marque, 13, ао л 
Lamesa, 12,438 .... 
Lampasas, 5,061 
Lancaster, 7,501 
La Porte, 4, 32. As 
La Pryor, 900 .... 
Laredo, 60,678 ... 
La Vernia, 600 .B 2 
La Villa,” 1,261 .... 
League HUE 2,622 . 
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Levelland, 
Lewisville, 5 Hpi А 8, 
Lexington, 7 

Liberty, 6, 27 „ôD з, 
Lindale, 1,285 
Linden, 1,832 . 
Littlefield, 7,236 . 
Livingston 398 
Llano, 2,65 
Lockhart, 6, m 
Lockney, 2,141 
Lometa, 817 
Lone Star," 1 
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Lorenzo, 
Los Ebanos, 750 


Los Fresnos, 1,289 .. 
Lott, 924 . 

Louise, 900 . Д 
Lubbock, 128,691 о 


Lueders, 654 .. 
Lufkin, 17,641 
Luling, 4,412 
Lyford. 1,554 
Lytle, 798 . 
Мара 944 
Machovi . б 
Madisonvilic, 2,324 9. 
Magnolia, 800 . . 
Malakoff, 92 
Manning, 715 . 
Manor, 766°....... 
Mansfield, 1.375 . 
Marathon, 800 ..... 


*Does not appear on the map; key shows general location. 


Marble Falls, 2 161..0 
9 ‘ep 


Marshall, 23,846. 


McAllen, 32,728. 
McCamey, 3,375 . 
McGregor, 4,642 " 
McKinney, 13,763 ..©! 
MoLean, 1,330 .. 
McNair,* 1,880 . 
McQueeney, 900 . 
Melvin, 40 .. 
Memphis, 3, 333 


Mercedes, 
Meridian, 993 .. 
Merkel, 2,312 . 
Mert: 5i 


Midland. 62,62: 
Midlothian, 
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Miles, 626 
Mills, see Cotton “Milis 
Mineola, 3,810 

Mineral Wells, I1, 
Mirando City, 600 
Mission, 14,081 . 
Missouri City, Sos 
Monahans, 8,567 


Ж 
пботот Onno 


Иш Pleasant, 
Mount’ Vernon, 1. 338 9с 


Muenster, 1,190 
Muldoon, 600 . 


Muleshoo, 3,871 ....9B 
Munday, 1,978 ‚С 
Nacogdoches, 12; 674 90 
Naples, 1, i 

Nash, 1,12 

Natalia, 1,154... 


Navasota, 4,937 . 
Nederland, 12,036 . 
Needville, 861 ..E 8. 
New Boston, 2,773 .. 
ihe Epi 


ane Castio, M 
Newgulf, 1,419 ..... 
Newton, 1,233 .. 
Nixon, 1,751... 
Nocona, 3,127 . 
Normangee, 718 . 
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8,662 
Northeast," 62 
Oakwood, 716 


Orange x A Ll 109 . 
Ore City, 819 . 
Overton, 1.9) 
Ozona, 3,361 . 
Paducah, 2.392: 
Palacios, 3,676 . 
Palestine, 13, 974 
Palmer, 613 
Pampa, 24,664 
Panhandle, ee m 
Paris, 20,977 
Pasadena, 58, 737. 
Pearland,” 1,497 
Pear Ridge,* 
Pearsall, 4, 957 . 
Pecos, 12,728 . 
Penitas, 700 ..... 
Perryton, 7, 903°. 
Petersburg, 1,400 
Petrolia, 63 
Pettus, 
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Pittsburg, 3,796 
Plains, 1,195 
Plainviow, 18,7 
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Plano, 3,695 ...A 9, 
Pleasanton, 3,467 ... 
Point Comfort, 1,453 . 
Port Aransas, 824... 
Port Arthur, 66,676 
Port Bolivar, 600 E 8, 
Port Isabel, 3,575 . . 

Port Lavaca, 8,864 .9 
Port Neches, 8,696 .. 
Porter, 900 . 
Portland, 2,538 . 
Post, 4,663 
Poteet, 2.811 
Poth, 1,119 
Pottsboro, 

Prairie View, 2, 
Premont, 3,049 
Presidio, 1,062 
Price, 800 . 
Quanah, 4,564 . 


Queen City, 1,0 
Quinlan, 621 . 
Quitaque, 586 . 
Ашин Ree 
Ralls, 2, 

Ranger, * 318 
Rankin, 1.214 . 
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Raymondville, 9, F 
Realitos, 400 F 
Reese Village," C 
Refugio, 4,944 . E 
Richards, 500 . D 
Richardson, 16,810 ..B 
Richland Hills,” 7,804 D 
F 
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Richland Springs, 331 
Richmond, 
3,668 ....... ОЕ 8, 
Rio Grande City, 
5,835°_........... 
Rio Hondo, 1,344 
Rising Star, 997 . 
River Oaks, 8,444 . 
Riviera, 600 .... 
Robert Lee, 990 
Robinson D 
Robstown, F 
Roby, 913 ...... с 
Rochester, 625 . „© 
Rockdale, 4,481 . D 
Rockport, 2,989 ....9E 
oD 
Cc 
D 
E 
с 
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Rocksprings, 1, T 3 
Rockwall, 2.166 9B 9, 
Rogers, 936 ... : 
Roma, 1,496 .. 
Roscoe, 1,490 .. 
Rosebud, 1,644 
Rosenberg, 9,69 
Rotan, 2,78 
Round Rock, 
Roxton, 950 . 
Royse City, 1 


ton 

(*687,151) .9B 6, 

cum Augustine, 
San Bonito, 16,427 
San Diego, 4,351 .. 
San Elizario, 1,064 . 
San Juan, 4,371. ..... 
San Marcos, 

12,713 . 
San Pedri 
San Saba, 2,728 .. 
San Un seio: 900 . 
Sanatorium |... 
Sanderson, 2,189 . 
Sandia, 200 . 
Sanford, 400 . 
Sanger, 1,190 . 
Sansom Park Village,” 
Santa Anna, 1,320 
Santa Elena, 250. 
Santa Rosa," 1,572 . 
Saratoga, 800 .. 
Schertz, 2,28! . 
Schulenburg, 2,2 
Seadrift, 1,082 
Seagoville, 3,745 
Seagraves, 2,307 
Sealy, 2,328 . 
Seguin, 14,299 
Seminole, 5,737 
Seth Ward, 1,32 
Seymour, 3,789 
Shafter, 50 
Shallowater, 
Shamrock, 3,1 
Shepherd, 800 . 
Sherman, 24,988 
Shiner, 1,945 . 
Sierra Blanca, 800 .9| 
Silshee, 6,277 ......, 
Silverton, 1,098 ....° 
Sinton, 6,008 © 
Skellyfown, 967 . 
Slaton, 6,568 
Smithville, 2, 933 
Snyder, 13,85 
Socorro, 1,500 .. 
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Source: 


metropolitan area. including suburbs. 
Latest available census figures. 


Somerset, 700 ,.. 
Somerville, 1,177 
Sonora, 2,619 . 
Sourlake, 1,602 .....D 
South Houston, 7,523 F 
South Side Placo, 
[EL EON 
Spearman, 3,555 
Spring, 950 
Sarino Valley, 3,001 . 


Stanton, 2,22i 
Stephenvill 
Sterling C 8 
Stinnett, 2,695 
Stockdale, 1,111 
Stratford, 1/380 
Strawn, 817 . 
Sudan, 1,235 
Sugar Land, 


Po oo: 
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2,802 . 
pulsar Springs, 
ма : 
Sunray, 1,967 . 
Sunset, 500 . 
Sweeny, 3,087 . 
Sweetwater, 13,914 .° 
Taft, 3,463 .. 
UT 3,012 . 
Talco, 1,024. 
Taylor, 9,434. 
Teague, 2,728 . 
Temple, 30,419 
Tenaha, 1,097 
Terrell, 13,803 
Terrell Hills, 5.572 em 
Texarkana, 30,218 .. 


66 > 
оо 7 


v————ÓMHÓO—DET Ee 


o: 


.E 8, 


32, 

Thorndale, 995^ 
Thornton, 504 . 
Thrall, 631 ... 
Three Rivers, 1,9; 
Throckmorton, 1, 299 à 
Tilden, Й 

Timpson, 1,120 
Tivoli, 800 . 
Tomball, 1,71 
Trenton, 712 
Trinidad, 786 
Trinity, 1,787 
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Tyler, 
University Park, 


id 
58: 
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Uvalde, 
Valley Mills, 1,061 .. 
Van, 1,103 ..,. 

Van Alstyne, 1,608... 
Vanderbilt, 750 . 
Van Horn, 1,953 . 
Van Vleck, 900 
Vega, 658 .... 
Vernon, 12,141... 
Victoria, 33,047 
Vidor, 4,938 . 
Waco, 97,808 . 
Waelder, 1.270 . 
Waller, 9 

Wallis, 950 . 
Walnut Springs, 490 
Waskom, 1,336 ...... 
МШ 


Weatherford, 9,759 .9! 
Weimar, 2,006 
RETIRER 3,137 
Wells, 544 ..... 
Westie, изд 
West, 2 

wate alumi 
West Orange, 
west University’ Plac 


14,628 
Westworth уй 
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Wharton, 5,73: 
Wheeler, 1,174 . 
White Deer, 1,057 .. 
MIT: Settlement, 
үйго, 2, my 
Whitewright, 1,315 
Whitney, 1.050 
Wichita Falls, 
101,724. .. 
willis, 975 
Wills Point, 2,281 . 
АН ge 
Wink, 1,863 
Winnsboro, 2,675 
Winters, 3,266 .. . 
Wolfe City, 1,317 
Woodsboro, 2,081 . 
Woodville, 1,920 
Wortham, 1,087 
Wylie, 1,804 
Yoakum, 5,76 
Yorktown, 2,527. 
Zapata, 2,031 . 
Zavalla, 700 
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TEXAS 


Diego, Calif., on the Pacific Coast. The Color Map 
shows that Oklahoma borders Texas on the north, and 
that Arkansas and Louisiana lie to the east. The Gulf 
of Mexico and Mexico form the state’s southern border, 
and Mexico and New Mexico are to the west. Texas 
covers 267,339 square miles, and is more than 220 
times as large as Rhode Island, the smallest state, 

Land Regions. Four great natural land regions meet 
in Texas. They are (1) the West Gulf Coastal Plain, 
(2) the North-Central Plains, (3) the Great Plains, and 
(4) the Basin and Range Region. 

The West Gulf Coastal Plain forms part of the fertile 
lowlands that lie along the Gulf of Mexico from the 
Rio Grande to the southern tip of Florida's west coast. 
In Texas, the plain varies in width between about 1 50 
and 350 miles. It ranges in elevation from sea level to 
about 300 feet above sea level. A series of narrow sand 
bars, enclosing shallow lagoons, lies along the Texas 
coast. These sand bars help protect the coast from ocean 
storms and tidal waves. Padre Island, the largest sand 
bar, is about a hundred miles long. A subtropical 
region extends along a large part of the coast. Hard- 
wood trees and rice grow ncar the streams in this area. 
The fertile valley of the lower Rio Grande makes up 
the southernmost part of the coastal plain, and extends 
westward from the Gulf. This area is famous for its 
winter vegetables and fruits. A rolling timberland, with 
dense forests of pine, cypress, and other valuable trees, 
forms the northeastern part of the plain. Farmers use 
the sandy soils of the plain for mixed farming, fruit- 
growing, and cattle grazing, Large deposits of petro- 
leum, natural gas, sulfur, salt, iron, and coal are found 
within the region. 

The North-Central Plains lie west of the forest belt of 
the coastal plain. This region has the most thickly 
populated areas and best farming lands of the state. The 
eastern part of the plains includes the fertile Black and 
Grand prairies. Deep soils here produce large crops of 
cotton and small grains. Hills break the surface of the 
prairies, and their elevation increases as they meet the 
Great Plains toward the west. The hilly section is an 
important grazing region. It also has some of the state’s 
richest petroleum deposits. 

The Great Plains reach. westward from the North- 
Central Plains into New Mexico. They form part of the 
series of treeless plains that extends northward through 
the entire United States into Canada. The altitude of 
the Great Plains ranges from about 700 feet above sea 
level in the east to more than 4,000 feet above sea level 
in the west. A high plateau, forming part of the Texas 
Panhandle, lies in the northern part of the Great Plains 
of Texas. It is the state’s greatest wheat-producing 
area, and one of the richest petroleum and natural-gas 
fields in the United States. 

A high, level region of the Great Plains stretches 
along the western border of Texas and extends into 
New Mexico. This area is sometimes called the Llano 
Estacado, or Staked Plains, but more commonly the 
High Plains. It is a vast, treeless, very dry region. People 
did not settle on the High Plains until the late 1800's, 
when bored water wells and windmills came into use. 
This area now ranks among the richest agricultural 
regions in the state, because irrigation and dry-farming 
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methods have made its fertile soils 
FARMING). 

The Edwards Plateau forms the southern part of the 
Great Plains. Mesquite and native grasses Which cover 
the plateau provide food for large herds of cattle, sheep, 
and goats. A broken region of hills, streams, and 
picturesque scenery lies east of the plateau. Salt, build. 
ing stones, and petroleum are il; chief mineral Te 
sources of the Great Plains. 

The Basin and Range Region, commonly called fy 
Trans-Pecos Region, makes up the exireme western part 
of the state. It covers the western half of the region lying 
between the Rio Grande and the Pecos River, High, 
partly dry plains, crossed by severa! purs of the Rocky 
Mountains, form the Basin and К inge Region. The 
peaks of the spurs that do not form continuous ranges 


productive (see Dry 


are called “lost mountains.” Farmers use the more level 
sections mainly for raising cattle. A number of beautiful 
mountain gorges lie along the upper Rio Grande. One 


of the most spectacular is the Grand € ‘anyon of Santa 


Elena, near Marathon. Minerals in the Basin and 
Range Region include iron, lead, silver, copper, and 
mercury. 

Coast Line of Texas stretches 367 miles along the 
Gulf of Mexico. If the shore lines oi bays and sounds 
are measured to where the waters narrow to three miles, 
the coast line extends 1,100 miles. Several large islands 
lie off the coast. The most important include Galveston, 
Padre, Matagorda, St. Joseph, and Mustang. 

Twenty-five man-made ports indent the coast. Silt 


deposited by the many streams emptying into the Gulf 
of Mexico once filled these harbors, and only small 
vessels could use them. By dredging the silt and deep- 
ening the harbors, Texas built 12 de cpwater ports and 
13 ports that handle barges and ligh t-draft vessels. 

Mountains. Texas’ highest mountains rise in the 
Basin and Range Region. The chief ranges include the 
Guadalupe, Davis, and Chisos mountains. The highest 
point in Texas, Guadalupe Peak (8.75: feet), is the 
chief peak of the Guadalupe Mountains. 

Rivers and Lakes. The Rio Grande, Pecos, Cana 
dian, Red, Sabine, Neches, Trinity, Brazos, Colorado, 
Guadalupe, San Antonio, and Nueces are the chief 
rivers of Texas. Most of the state's rivers flow south- 
eastward into the Gulf of Mexico. But the Red River 
and its tributaries empty into the Mississippi River, the 
Canadian drains into the Arkansas, and the Pecos 
flows into the Rio Grande. К 

The Rio Grande, which the Spaniards called Rio 
Bravo del Norte, meaning Bold River of the North, is one 
of the longest and most historic rivers in North America. 
It forms the boundary between the United States and 
Mexico for about 800 miles. See R10 GRANDE. у 

The eastern part of Texas, where the most rain falls, 
has many more streams than west Texas. Many eastern 
rivers become sluggish and muddy as they near the 
coast. One of the region’s most important rivers is the 
Brazos, which flows several hundred miles through rich, 
highly productive lands. The Sabine River, in the 
eastern timber belt, carries great quantities of logs (0 
sawmills near its mouth. In the dry western parts of the 
State, many stream beds are usually empty, except after 
heavy rains, 

Small natural fresh-water lakes lie throughout the 
West Gulf Coastal Plain. Caddo Lake, on the Texas- 


Louisiana border, is the largest natural lake. It has an 
area of about 40,000 acres. Other natural lakes include 
Big, Cedar, Green, Sabine, and Shafter, Many salt- 
water lakes and ponds lie in the High Plains, in the 
Basin and Range Region, and near the mouth of the 
Rio Grande. The largest include La Sal Vieja, Sal del 
Rey, and Salt Lake. 

Texas also has thousands of man-made lakes and 
reservoirs. The largest, Lake Texoma, covers 142,700 
acres and extends into Oklahoma. Other large man- 
made lakes include Falcón Reservoir (partly in Mexico), 
and Belton, Buchanan, Eagle Mountain, Possum King- 
dom, and Travis lakes. 

Natural Resources. The great natural wealth of 
Texas includes large mineral deposits (especially oil and 
gas), fertile soils, thick forests, natural grasses, and an 
abundance of fish and game. 

Soil. Texas has more than 500 types of soil, on which 
farmers can grow a great variety of crops. A narrow 
belt along the Gulf Coast has marshy soils, mixed with 
clays. Rich alluvial, bottom-land soils lie along the 
banks of rivers throughout the state. Large sections of 
the interior of the West Gulf Coastal Plain have soils 
composed of sands, sandy clays, and silty clays. Rich, 
heavy, blackland clays make up a belt in the eastern 
interior of the Plain. The prairie regions of the North- 
Central Plains have soils of limestone, sand, and clays. 
The Great Plains is an area of clay, clay loam, and 
sandy loam soils. The Basin and Range Region has 
rough, stony mountain soils. 

Foresis cover about 27,000,000 acres, or 16 per cent of 
the state. Commercial forests, mostly pines and hard- 
woods, grow on about 12,000,000 acres. Noncom- 
mercial forests cover 15,000,000 acres. More than 120 
kinds of trees grow in the state. The most valuable 
commercial trees are pines (loblolly, shortleaf, longleaf, 
and slash); gums (red, tupelo, and black); and oaks 
(white. black, post, live, blackjack, western red, and 
shin). Other common Texas trees include mesquite, 
native pecan, mountain cedar, cypress, redberry, juni- 
per, hackberry, elm, and cat’s-claw. 

Minerals, Texas’ greatest mineral resources are petro- 
leum, natural gas, helium, sulfur, salt, bituminous 
(soft) coal, lignite (a soft, brown coal), and iron ore. 
‘The state's known petroleum reserves account for more 
than half of the country’s known supply. Seven large 
oil-producing regions lie within Texas. They are the 
North Texas, Central Texas, Gulf Coast, West Texas, 
Balcones Fault, South Texas, and East Texas fields. 
These areas contain more than a hundred known reser- 
voirs of oil. The Panhandle gas field underlies almost 
all of the five northwestern counties. It is one of the 
largest known natural-gas reservoirs in the world. This 
region also has the greatest known helium reserves in 
the United States. 

Large deposits of sulfur lie in honeycomb limestone 
formations in the West Gulf Coastal Plain. Another 
vast sulfur deposit is in the Toyah Basin area of the 
Basin and Range Region. Underground salt deposits 
occur in the West Gulf Coastal Plain and in east 
Texas, and surface deposits may be found on the west- 
ern plains of the state. Texas’ great coal deposits, not 
including lignite, total about 8,000,000,000 tons. The 
coal beds extend through north-central and middle- 
western Texas. Beds of lignite cover about 60,000 square 
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miles, stretching from Laredo to Texarkana. They con- 
tain reserves of about 30,000,000,000 tons. Important 
iron deposits occur in 19 northeastern ‘Texas counties, 
and cover about 1,000 square miles. 

Copper and gold are found in the western mountains 
and in the central hills region. The Chinati Mountains 
near Shafter have silver deposits. Limestone occurs in 
a broad belt extending from the Red River to the Rio 
Grande, and across north-central Texas. Gypsum de- 
posits lie in the North-Central Plains and in the Basin 
and Range Region. Sand, gravel, and silica are abun- 
dant in many areas. The largest asphaltic rock deposits 
in the state are found near Uvalde. Potash occurs 
deposited in a great underlying bed of rock salt, extend- 
ing from the Panhandle southward into the Basin and 
Range Region. ‘Titanium, mercury, tungsten, and 
uranium are found in southwestern Texas. The state 
also has deposits of basalt, clays, fuller’s earth, granite, 
lead, manganese, marble, sandstone, tin, and zinc. 

Plant Life includes almost 600 kinds of grasses. The 
most common eastern varieties include big and little 
bluestem, Indian grass, and Texas winter grass. Blue 
grama, little bluestem, western wheat grass, and buffalo 
grass grow throughout the northeastern section. Black 
grama, blue grama, side oats, and curly mesquite 
thrive in west Texas. The West Gulf Coastal Plain has 
seacoast bluestem, brownseed paspalum, and a variety 
of other grasses, 

More than 4,000 kinds of wild flowers grow in the 
state. They include asters, daisies, goldenrod, and sun- 
flowers. The bluebonnet, the official state flower, 
blooms in erect clusters of blue, bonnet-shaped flowers 
with white-streaked upper petals. Several varieties of 
cacti grow in the Basin and Range Region. Among 
them are candelilla, creosote bush, guayule, maguey, 
ocotillo, and yucca. 

Animal Life. The Edwards Plateau and the eastern 
forested regions are the state’s best natural sanctuaries 
for wildlife. Animals of Texas include antelope, badgers, 
bison, bobcats, civets, cougars, coyotes, deer, foxes, 
javelinas, minks, muskrats, opossums, otters, rabbits, 
raccoons, ring-tailed cats, skunks, squirrels, and wolves. 
Some mountain sheep roam the mountains of the Basin 
and Range Region. Common game birds include 
doves, ducks, geese, quail, and wild turkeys. 

The most common fresh-water fish are black bass, 
rock bass, channel catfish, black crappie, white crappie, 
bluegill sunfish, redear sunfish, green sunfish, and 
warmouth. Great numbers of menhaden, shrimp, oys- 
ters, crabs, and other fishes and sea food are found in 
the Gulf of Mexico. 

Climate of Texas ranges from subtropical in the lower 
Rio Grande Valley to moderately temperate in the 
northwest. The lower Rio Grande Valley, the warmest 
region of the state, has an average January tempera- 
ture of 56°F., and an average July temperature of 
87°F. The coldest section, the Panhandle, has an 
average January temperature of 33°F., and an average 
July reading of 77°F. Along the coast, the Gulf winds 
moderate the heat of summer and the cold of winter. 
All the areas along the Gulf have a warm climate. The 
mild, delightful climate of southern Texas has made 
this area a popular resort the year around, In the north- 
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east, the climate is damp and cool. The central and 
western regions have a dry, cool climate. Winters in the 
northwest are sometimes long and cold. Weathermen 
recorded Texas’ lowest temperature, — 23°F „ at Semi- 
nole in February, 1933. The highest temperature on 
record, 120°F., occurred at Seymour in August, 1936, 

Rainfall is heaviest in east Texas, where it averages 
from 30 to 50 inches а year. It becomes gradually lighter 
toward the west. Port Arthur, at the mouth of the 
Sabine River, receives about 40 more inches of rain a 
year than does El Paso in the far west. Most of the rain 
falls in autumn along the coast, but in the northwest 
spring rains are heaviest. 

Snow seldom falls in the south-central and southern 
regions. Average annual snowfall on the High Plains 
exceeds 20 inches. Winds, sleet, and heavy rain from 
the north occasionally sweep the state during the win- 
ter. Frequent strong winds blow throughout the Great 
Plains. During periods of drought, these winds carry 
the soil away. 


Life of the People 


The People. The U.S. Bureau of the Census reported 
that Texas had 9,579,677 people in 1960. This was a 
24 per cent increase over the 1950 figure, 7,711,194. An 
average of 36 persons live on each square mile. About 
three fourths of the people live in cities and towns, with 
a third of all Texans in the Dallas, Fort Worth, Hous- 
ton, and San Antonio metropolitan areas, 

About 84 of every 100 Texans, including large num- 
bers of Texas-born Mexicans, were born in the United 
States. Most of the foreign-born are Mexicans who work 
on the farms and in the factories of the south and south- 
west. Many Mexicans who live in the Rio Grande 
Valley speak Spanish and only a few words of English, 
People in other sections of the state where Mexicans 
have settled, especially in San Antonio, frequently 
speak Spanish. 

The Roman Catholic Church has the largest religious 
membership in Texas. Baptists rank as the largest Prot- 
estant group. Others include Methodists, Disciples of 
Christ, Presbyterians, and Episcopalians. 

Cities. The chief cities of Texas are Houston, Dallas, 
San Antonio, Fort Worth, El Paso, Austin, and Corpus 
Christi. Houston, the largest city and principal port, 
lies 52 miles inland on a man-made ship channel. Dallas, 
the second largest city, is the leading inland trading 
and manufacturing center. San Antonio and El Paso 
still have strong Spanish and Mexican influences. Before 
Anglo-American immigration into Texas began during 
the 1820's, San Antonio was the chief city. El Paso early 
developed into an important trade center. Fort Worth 
serves west Texas as a trade center and ranks as the 
State’s most important meat-packing city. Austin is the 
capital and the home of the University of Texas. Corpus 
Christi isa large port and manufacturing center. See also 
the separate articles on Texas cities listed in the Related 


for the development of Santa Gertrudis cattle. The most 
common types of farms are rice, cotton, wheat, grain 
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sorghum, mixed-crop, stock and dairy, chicken and 
turkey, and scientifically planted timber farms, An 
excellent state-wide farm-to-market road system and 
consolidated school systems have « nded rural isolation 
in all parts of Texas. 


Work of the People 


About 14 of every 100 working Texans earn their liy. 
ing in manufacturing, the leadi: income-producing 
activity. About 4 of every 100 work in the mining 
industry, the second most valual)|: activity, and 16 in 
agriculture, which ranks third. 

If a line were drawn across Texas north and south 
between Fort Worth and Dallas. i: would divide Texas 
into two great regions, The eastern half, except for the 
heavily industrialized cities, is а modern part of the Old 
South, with cotton and rice farms, pine forests, and 
pecan groves. The western half foris part of the South. 
west’s great wheat and cattle country. Most of the larger 
cities and towns lie in east Texas. West Texas has 
smaller towns and fewer people. Oil production is im 
portant in both regions of the state. Put east Texas has 


many more industries than the western section. 

Manufacturing accounts for morc than two fifths of 
the state's income. Texas manufactures have a value of 
about $4,000,000,000 a year, and the state ranks 10th 
in manufacturing. Much of its industry has developed 
since the beginning of World War 11 

Chemical Industry, the most valuable industrial activ- 
ity, accounts for about a fourth of the manufacturing 
income. About $900,000,000 worth of chemicals a year 
ranks Texas third among the states as a chemical manu- 
facturer, after New Jersey and New York. Synthetic 
rubber, polyethylene, caustic soda, ammonia, hydro- 


chloric acid, chlorinated solvents, plastics, glycols, and 
many other kinds of petrochemicals ате ihe most impor- 
tant chemical manufactures. The industry centers ina 
region that extends along the Gulf Coast and inland for 
about a hundred miles. | 

Petroleum Refining, the second most valuable industrial 
activity, brings in about $600,000,000 a year. Texas 
stands first among the states in oil refining. More than 
a hundred petroleum refineries operate throughout the 
state. The largest are along the Gulf Coast in Beau- 
mont, Port Arthur, Baytown, Houston, and other port 
cities. Petroleum companies built large refineries in 
these cities because oil can be easily shipped from them 
to all parts of the world. 

Food Processing ranks as the third most valuable manu- 
facturing activity. The meat-packing industry centers 
in Fort Worth, which has the largest stockyards in the 
country south of St. Louis. Texas stands second only to 
Louisiana in the cleaning and polishing of rice. Large 
sugar refineries operate at Sugar Land, Corpus Christi, 
and in other towns of east Texas, Additional ро 
processing activities include manufacturing cottonsee 
and peanut products, canning and preserving fruits 
and vegetables, milling flour, and manufacturing sugar 
dextrose and vegetable oils. d 

Other Important Industries ате the manufacture a 
assembly of transportation equipment, printing an 
publishing, mineral smelting, and machinery manufac- 
turing. Texas ranks eighth in automobile production, 
and manufactures many auto parts. Dallas and Fort 
Worth make airplanes, and Houston, Orange, Beau- 


mont, and Galveston produce ships. Printing and pub- 
lishing center in the largest cities. Texas stands 10th in 
this industry. A number of large smelters in various sec- 
tions of the state refine gold, silver, lead, copper, iron, 
and antimony. Carbon black, a coloring matter used in 
paints, inks, tires, and other rubber products, is made 
from hydrocarbon gases. About 70 per cent of the 
carbon black of the United States comes from ‘Texas, 
chiefly from the Panhandle region. The state produces a 
large amount of steel, and also great quantities of 
aluminum in the Corpus Christi and Rockdale areas. 
Factories and machine shops make many types of 
machinery and tools for use in oil fields and refineries, 
and in other industries. 

Mining accounts for almost two fifths of the state's 
income, or about $3,700,000,000 a year. Texas stands 
first in the value of mineral production. 

Petroleum is the most valuable of all Texas minerals. 
The state produces more than a billion barrels of crude 
oil a year, and ranks first in petroleum production. Its 
oil wells account for more than two fifths of the nation's 
oil production, and for about a fourth of the world's 
supply. The deepest oil well in the world, 25,340 feet, 
is in Pecos County. Pipelines, tankers, and tank cars 
carry Texas oil to all parts of the world. 

Drillers first discovered oil in Texas near Nacog- 
doches in 1866. But the first large-scale production 
came with the opening of the Spindletop field near 
Beaumont in 1901. For several years, the Spindletop 
and other Gulf Coast fields around Beaumont were the 
chief center of the Texas oil industry. Later, other 
fields opened, including large ones in north, east, and 
central Texas, the Panhandle, and the Pecos Valley. 
The greatest oil discovery in Texas history occurred in 
1930, when drillers brought in the famous East ‘Texas 
oil field. This field became the largest in the world, and 
now has about 25,000 producing oil wells. 

Natural Gas is the second most valuable Texas min- 
eral. More than three fifths of all the natural gas used 
in the country comes from Texas. The state supplies 
about 175,000,000,000 cubic yards a year. Gas occurs 
in all the oil-producing regions, and also in other areas 
such as the great gas field north of Amarillo in the Pan- 
handle. Pipelines carry gas from the Panhandle field 
northeast as far as Chicago and south into Mexico. 

Sulfur stands third in importance. Texas furnishes 
about seven tenths of the country’s supply. Most of this 
greenish-yellow mineral comes from Wharton, Fort 
Bend, Brazoria, Matagorda, and Duval counties. 

Other Minerals. Texas ranks fourth in salt production. 
The largest deposits lie in underground salt domes in 
east Texas and in the West Gulf Coastal Plain, and in 
undeveloped surface flats in west Texas. Grand Saline, 
Palestine, and Corpus Christi are the chief salt-produc- 
ing centers. 

Texas also supplies valuable quantities of many 
other minerals. Natural gasoline for fuel comes from the 
main gas fields. Helium is mixed with the natural gas 
found in the Panhandle. The federal government owns 
and operates the largest plant in the world, at Amarillo, 
for recovering and processing helium. Texans have used 
little of the state’s vast coal deposits, because oil and 
gas are abundant and cheap. Valuable quantities of 
iron, limestone, gypsum, asphalt, granite, graphite, 
marble, sandstone, fuller’s earth, clays, sand, and 
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gravel also come from the state. Texas stands high in 
the production of limestone and iron ore. Other min- 
erals mined include basalt, copper, gold, lead, manga- 
nese, mercury, potash, silver, tungsten, uranium, and 
zinc. 

Agriculture. Texas is fourth in the value of agricul- 
tural products. Farm income exceeds $2,000,000,000 a 
year, and accounts for more than a fifth of the state’s 
income. Texas is third in the value of its crops, and sixth 
in the value of livestock. The state has about 293,000 
farms, covering more than 146,000,000 acres. The 
average farm has 498 acres. ‘Texans farm about 4,700,- 
000 acres of irrigated land. Most of these lands lie in 
west Texas, in the Rio Grande and Pecos valleys, in 
the area around Wichita Falls, and in the coastal rice- 
raising regions. 

Cotton is Texas’ most valuable crop, and it grows 
more than any other state. Farmers produce about 
4,000,000 bales a year, worth around $700,000,000. 
Jared Groce, sometimes called “The Father of Texas 
Agriculture,” and other early settlers introduced com- 
mercial cotton growing in the rich valley of the Brazos 
River in the early 1820's. Cotton thrives best on the 
West Gulf Coastal Plain, and on the central and 
northern prairies. 

Beef Cattle ате Texas’ second largest source of agri- 
cultural income, earning about $400,000,000 a year. 
Winters are usually so mild that livestock can graze in 
the open all year around. As a result, Texans can raise 
livestock more cheaply than farmers in the Northern 
States. The nation’s range-cattle industry began in 
Texas. Herds of Longhorns, the wild cattle descended 
from stock introduced by early Spaniards, roamed the 
unfenced Texas plains when the first Anglo-American 
settlers came to the region. 

After the Civil War, cattlemen discovered that they 
could make fortunes by driving cattle north to railroad 
centers in Kansas and Missouri for shipment to 
northern and eastern markets. The most widely used 
cattle trails were the Chisholm Trail, which stretched 
from San Antonio across Oklahoma to Abilene, Kans., 
and the famous Western Trail from west ‘Texas to Dodge 
City, Kans. This historic and colorful cattle-drive period 
ended in the 1880's with the coming of the railroads, 
and the fencing of public lands by homesteaders and 
cattlemen. 

Purebred cattle, such as the Hereford, Aberdeen 
Angus, and Shorthorn, gradually replaced the Long- 
horns. During the 19007, white-faced Herefords became 
the most popular breed in Texas herds. Ranchers bred 
Shorthorn cattle with Brahman cattle from India to 
produce a breed immune to heat and insects. 'This new 
breed, the Santa Gertrudis, was the first beef variety 
developed in the United States. Today, Texas stands 
first among the states in the number of beef cattle, 
with about 7,000,000 head. 

Sorghums are Texas’ second-ranking crop, and the 
third most valuable source of farm income. Sorghums 
can be raised on the dry plains and prairies because they 
resist drought. They are used for grain, forage, sirup, 
and in such industrial products as brooms and wall- 


board. 
Poultry and Eggs. Texas ranks as one of the lead- 
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“Remember the Alamo" became the battle cry of Texans in their 
war for independence. In 1 836, a Mexican army killed every defender 
of the mission. Victims included Davy Crockett and Jim Bowie, 


White-Faced Herefords, America's 
most important beef cattle, left, are 
raised on many of the state's sprawling 
cattle ranches, above. Some ranches 
cover hundreds of thousands of acres. 


Shrimp Boats from Texas 
ports make large catches in the 
Gulf of Mexico. Texas ranks 
first among the shrimp states. 


Texas Highway Dept. 


Irrigated Fields have helped 
to make Texas one of the lead- 
ing producers of lettuce, onions, 
muskmelons, and grapefruit. 


The Petroleum Industry in 
Texas produces three times as 
much oil as in any other state. 
Most of the more than 100 re- 
fineries lie near the Gulf Coast, 


а 
Bob Taylor 


Pecos River High Bridge, right, crosses 
the river bordering Pecos County. In the 
1800's Judge Roy Bean administered “law 
west of the Pecos” in his Langtry saloon. 


Texas Highway Dept. 
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ing states in the production of broilers. It is also high 
among the egg and turkey producers. А 

Dairy Products. Texas has about 800,000 dairy 
cattle, and stands among the leading states in milk and 
butter production. Except on the dry plains, farmers in 
every region have dairy herds. 

Other Field Crops. Rice thrives along the Gulf Coast, 
and Texas raises more of this grain than any other state. 
Corn ranks second only to cotton in the amount mar- 
keted. Many Texas farmers also use it as feed for their 
cattle and hogs. Other important crops include wheat 
(grown mainly in the north and northwest), oats, barley, 
rye, hay, and broomcorn. Farmers also raise large crops 
of flax, used mainly for linseed oil. 

Vegetables. Texans grow large amounts of vegetables 
in the lower Rio Grande Valley and around Laredo, 
San Antonio, Corpus Christi, Jacksonville, and Tyler. 
The chief truck crops include carrots, tomatoes, spinach, 
onions, cabbage, sweet potatoes, and potatoes (see 
Truck FARMING). Texas stands third, after California 
and Florida, in the production of vegetables. Only 
Arizona and California produce more lettuce, and only 
New York grows more onions. Texas also ranks high 
in sweet potatoes and tomatoes. 

Fruits. Irrigation has turned the lower Rio Grande 
region, now called the Magic Valley, into one of the 
finest fruit belts in the United States. Trainloads of 
grapefruit, oranges, lemons, kumquats, tangerines, and 
other citrus fruits travel from its orchards to northern 
markets. Texas stands third, after Florida and Cali- 
fornia, in the production of oranges, and second as a 
grapefruit grower, Semitropical fruits include avocados, 
dates, guavas, and papayas. Farmers also grow water- 
melons, cantaloupes, honeydew melons, and straw- 
berries. Texas stands in third place in watermelon 
production, and is third, after California and Arizona, 
as a grower of cantaloupes and honeydew melons. 
Other fruits include apples, peaches, pears, plums, 
and grapes. Blackberries come from east Texas, 
which is also one of the country’s major rose-growing 
regions. Many Texas farmers keep colonies of bees, and 
the state stands high in honey production. 

Nuts, Pecan trees grow along streams throughout most 
of the state, except in the Great Plains and the Basin 
and Range Region. Farmers have also planted large 
groves of cultivated varieties. Texas is the leading 
state in pecan production. Lands in eastern and 
central areas produce excellent crops of peanuts. Only 
four states have larger peanut crops than Texas. 

Horses, Sheep, and Other. Livestock. Farmers raise fine 
saddle and race horses, cow ponies, polo ponies, and 
work horses. Texas has about 250,000 horses and mules, 
or more than any other state. Texas also raises more 
sheep than any other state, over 5,000,000 a year. The 
state stands first in the production of wool, with about 
41,000,000 pounds yearly. Most of the goats raised in 
Texas are of the Angora breed. About four fifths of the 
mohair clipped in the United States comes from Texas 
goats. Most of the goats and sheep graze on the rich 
grasses of the Edwards Plateau. Farmers throughout the 
state raise large numbers of hogs. 

Forest Products. Texas forests grow almost a third 
more timber of all sizes than lumbermen cut. Over 2,000 
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lumber-using plants operate in the state, most of them 
in the northeast. These mills and factories manufacture 
saw timber, wooden containers, furniture, fixtures, and 
many other items. 

Fishing Industry. Shrimp and 
in the shallow coastal waters. The yearly catch of 
shrimp, the most valuable of Texas’ sea foods and 
fishes, exceeds more than 72,000,000 pounds, This is 
the largest catch of any state. The most important 
fishes taken along the Gulf include Spanish mack. 


oysters are plentilul 


erel, redfish, Gulf trout, rockfish, pompanos, and mul. 
lets. The most valuable deep-sea fishes are red snappers, 
and menhaden, used for oil and fertilizer, 

Electric Power. Only five states produce more electric 


power than Texas. The state has about 200 electric- 
power plants. Over a third of these. plants, which pro- 


duce almost nine tenths of the power, operate on steam. 
About 20 hydroelectric stations and more than 100 
plants powered by internal-combustion engines produce 
the rest. For Texas’ kilowatt-hour production, see 


ELECTRIC Power (table). 
Transportation. Several famous trails crossed the 


Texas wilderness in the сапу days (sec TRAILS or EARLY 
Days). During the period of Spanish rule, El Camino 
Real, or the Royal Highway, served as the chief route of 
missionaries and explorers in the Southwest. 


Aviation. About 10 airlines serve Texas, and the state 
has more than 500 airports. The largest serve Houston 


and Dallas-Forth Worth. The airport at Brownsville 
is a major stop on air routes between the United States 
and Latin America. 

Railroads. Texas has over 15,000 miles of railroad 


tracks, more than any other state. The Buffalo Bayou, 
Brazos & Colorado, chartered by the ‘Texas legislature 
in 1850, was the first railroad in the state. 

Roads and Highways. Texas has a paved-highway 
system of more than 100,000 miles. This system includes 
about 30,000 miles of farm-to-market roads. More than 
3,000 miles of 36 federal highways also cross Texas. 
Seven of the U.S. highways in the state connect with 
roads in Mexico. Texas also maintains about 145,000 
miles of local public roads, 90 per cent of them paved. 

Shipping. Texas has 12 deepwater ports along the 
Gulf of Mexico, all man-made. Houston, lying 52 miles 
inland on a deepwater channel, is the most important 
port, and also the chief cotton-shipping center in the 
country. The other deepwater ports are Galveston, 
Texas City, Port Arthur, Beaumont, Orange, Sabine 
Pass, Freeport, Port Aransas, Corpus Christi, Browns- 
ville, and Port Isabel. Thirteen shallow ports also lie 
along the coast. They handle barges, fishing vessels, 
and other shallow-draft ships. 

Waterways. The Gulf Intracoastal Waterway runs the 
length of the Texas coast from Brownsville to Orange 
Boats from Texas’ 13 shallow ports use the waterway; 
which connects at New Orleans with the Mississipp! 
River. See GULF INTRACOASTAL WATERWAY. 

Communication. Texas publishers issue more than 
110 daily newspapers and about 550 weeklies. José 
Alvarez de Toledo, a Mexican, printed ‘Texas’ first 
newspaper, El Mejicano, at Nacogdoches in 1813. News- 
papers with the largest circulations today include the 
Dallas News, Dallas Times Herald, Houston Post, Fort 
Worth Star-Telegram, San Antonio Light, and San Атото 
Express. Publishers in the state also issue about 340 


periodic als. The Texas Almanac, with information about 
the state, has been published periodically since 1857. 

Texas’ first radio station, WRR, began broadcasting 
at Dallas in 1920. The first television station, WBAP- 


ТУ, started at Fort Worth in 1948. 
Education 


Schools. During the late 1600's and in the 1700's, 
Franciscan monks taught the Indians in Texas how to 
farm, spin, and weave. These missionaries operated the 
first public school in the region at the Villa of San 
Fernando de Bexar (now San Antonio), beginning in 
1746. Even with this early start in public education, 


— — —— UNIVERSITIES AND COLLEGES 


The following accredited universities and colleges in 
Texas have separate articles in THE Wonrp Book Ёмсү- 
cLopepiA. For enrollments, see UNIVERSITIES AND CoL- 
LEGEs (table). 


NAME LOCATION FOUNDED 
Abilene Christian College Abilene 1906 
Austin College Sherman 1849 
Baylor University Waco 1845 
Bishop College Marshall 1880 
East Texas Baptist College Marshall 1914 
East Texas State College Commerce 1889 
Hardin-Simmons University Abilene 1891 
Houston, University of Houston 1927 
Howard Payne College Brownwood 1889 
Huston-Tillotson College Austin 1877 
Incarnate Word College San Antonio 1881 
Jarvis Christian College Hawkins 1912 
Lamar State College 

of ‘Technology Beaumont 1923 
Mary Hardin-Baylor College Belton 1845 
McMurry College Abilene 1920 
Midwestern University Wichita Falls 1922 
North Texas State College Denton 1890 
Our Lady of the Lake College San Antonio 1896 
Pan American College Edinburg 1927 
Prairie View Agricultural 

and Mechanical College Prairie View 1876 
Rice University Houston 1891 
Sacred Heart 

Dominican College Houston 1946 
Saint Edward’s University Austin 1881 
Saint Mary’s University of 

San Antonio San Antonio 1852 
Saint ‘Thomas, University of Houston 1946 
Sam Houston State Teachers 

College Huntsville 1879 
Southern Methodist University Dallas 1911 
Southwest Texas State College San Marcos 1899 
Southwestern University Georgetown 1840 
Stephen F. Austin State 

College Nacogdoches 1917 
Sul Ross State College Alpine 1917 


Texas, Agricultural and 


Mechanical College of College Station 1871 
Texas, University of Austin 1881 
Я s Christian University Fort Worth 1873 
Texas College Tyler 1894 
Texas College of Arts and 

Industries Kingsville 1917 
Texas Lutheran College Seguin 1891 
Texas Southern University Houston 1947 
Texas Technological College Lubbock 1923 
Texas Wesleyan College Fort Worth 1890 
Texas Western College El Paso 1913 
Texas Woman's University Denton 1901 
Trinity University San Antonio 1869 
Wayland Baptist College Plainvicw 1909 
West Texas State College Canyon 1910 
Wiley College Marshall 1873 
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Texas had only three public schools when the ‘Texas 
Revolution began in 1835. A major reason that Ameri- 
can settlers in Texas objected to Mexican rule was that 
Mexico would not establish a public-school system. 

Texas founded a uniform state-school system in 1854, 
and set up its present system in 1884. Children between 
the ages of 7 and 16 must attend school. For informa- 
tion on the number of students and teachers in Texas, 
see Epucation (table). 

The state board of education and the state commis- 
sioner of education jointly control the public-school 
system. Twenty-one members, one elected from each 
of the state’s congressional districts, make up the board. 
It appoints the commissioner to a four-year term. 

Texas has 46 four-year accredited universities and 
colleges, and 53 other institutions of higher learning. 

Libraries. Texas has about 270 public libraries, 80 
college and university libraries, and 90 special libraries. 
The Texas State Library, established at Austin in 1839 
by the Republic of Texas, is the oldest library. It has 
about 285,000 books and several million manuscripts 
dealing with the history of Texas. The Mirabeau B. 
Lamar Library, at the University of Texas in Austin, 
is the largest library. It has more than 1,200,000 books 
and great collections of documents and manuscripts. 
The Eugene C. Barker Texas History Center, at the 
University of ‘Texas, has the greatest collection of 
'Texana anywhere. It is also the headquarters of the 
Texas State Historical Association. The Armstrong- 
Browning Library, at Baylor University in Waco, has 
one of the largest collections in the world dealing with 
Elizabeth Barrett Browning and Robert Browning. 

Museums. The Museum of Fine Arts of Houston 
owns collections of old and modern paintings, jewelry 
from ancient Greece, Spanish sculptures of the 1400's, 
Persian textiles, the Hogg Brothers Collection of works 
by Frederic Remington, and other exhibits. The Dallas 
Museum of Fine Arts displays a large collection of early 
and contemporary American paintings. Other art 
museums include the Elisabet Ney Museum in Austin, 
the Beaumont Art Museum, the Fort Worth Art Center, 
and the Marion Koogler McNay Art Institute in San 
Antonio. 

The San Jacinto Museum of History is located in the 
base of the San Jacinto Battle Monument near Hous- 
ton. It displays souvenirs of early Texas leaders, and 
has exhibits relating to the Texas Revolution. ‘The 
Witte Memorial Museum, at San Antonio, has large 
exhibits dealing with Texas history, art, transportation, 
anthropology, stamps and coins, and natural history. 
Other museums include the Hall of State at Dallas, 
the Sam Houston Memorial Museum at Huntsville, 
and the Sophienburg Memorial Museum at New 
Braunfels. 


The Arts 


Architecture in Texas has been greatly influenced by 
the Spanish colonial style. The design of early-day 
missions, built by Franciscan friars, reflects the Renais- 
sance grandeur of Spain. Mission San José, begun in 
1720 near San Antonio, has the greatest distinction in 
architectural design and detail among all Texas mis- 
sions. Pedro Huizar, a Spanish artist, drew the plans for 
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the building, and made many of its sculptured adorn- 
ments, including its famous rose window. 

Painting and Sculpture. Texas’ outstanding painters 
are probably William Henry Huddle, Henry Arthur 
McArdle, Robert J. Onderdonk, and Julian Onderdonk. 
Huddle painted chiefly portraits of statesmen and busi- 
nessmen. His Surrender of Santa Anna hangs in the 
Capitol in Austin. McArdle painted historical scenes. 
His Dawn at the Alamo and Battle of San Jacinto deco- 
rate the Capitol. Robert J. Onderdonk painted many 
Texas landscapes, including hazy sunset scenes and 
missions bathed in soft sunlight. His son Julian, also a 
painter, was influenced by French Impressionism. He 
painted many pictures of Texas bluebonnet fields. 

Elisabet Ney ranks as the state’s best-known sculptor. 
Her statue of Sam Houston stands in Statuary Hall in 
the Capitol in Washington, D.C. Another important 
sculptor, Pompeo Coppini, designed 11 monuments and 
memorials throughout the state. The best known in- 
clude the Littlefield Memorial in Austin, and the Heroes 
of the Alamo Cenotaph in San Antonio. 

Literature of the Southwest has been greatly influ- 
enced by the Texas scene, state history, and the devel- 
opment of the cattle kingdom. William Sidney Porter, 
who wrote under the name of O. Henry, lived in Texas 
for several years during the late 1800's. Some of his 
short stories deal with Texas Rangers, sheriffs, cowboys, 
and outlaws. J. Frank Dobie wrote 4 Vaquero of the 
Brush Country (1929) and Coronado's Children ( 1930). 
Walter Prescott Webb authored The Great Plains ( 1931) 
and The Texas Rangers (1935). 

Music. Texas has 15 symphony orchestras, of which 
the best known are the Dallas Symphony Orchestra and 
the San Antonio Symphony Orchestra. Amarillo, Austin, 
Beaumont, Corpus Christi, El Paso, Fort Worth, Hous- 
ton, Lubbock, Midland, Odessa, San Angelo, Tyler, 
and Wichita Falls have smaller orchestras. 


Interesting Places to Visit 


Many resort centers lie along the Texas coast. Gal- 
veston, Aransas Pass, and Corpus Christi are favorite 
headquarters for deep-sea fishermen. They take tarpon, 
marlin, and sailfish from the waters of the Gulf of 
Mexico. Sandy beaches stretch along most of the coast, 
and bathing and boating are popular recreations. The 
forest lands of northeastern Texas have many recrea- 
tional areas. Hunters shoot deer and small game in the 
pine and hardwood forests. Fishing is popular in the 
region’s many rivers and lakes. 

Following are brief descriptions of some of Texas’ 
most interesting places to visit. 


, The Alamo, a low, gray chapel of an old Spanish mis- 

sion, stands in the center of downtown San Antonio, 
A famous battle was fought here in 1836 during the 
Texas Revolution. See ALAMO. 

Brackenridge Park, in San Antonio, is а beautifully 
landscaped recreational center covering 320 acres. The 
park has a reptile garden, a large zoo, a Japanese garden, 
a Mexican village, and a sunken-garden theater. The 
Witte Memorial Museum, the Pioneer Memorial Build- 
ing, and the Alamo Stadium are also in the park. 

Fair Park, in Dallas, covers 187 acres and is the home 
of the Texas State Fair. The park includes the Cotton 
Bowl stadium, State Fair auditorium, an amusement 
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ark, recreational areas, livestock- and 
нол buildings, an aquarium, the Hall of Som 
the Museum of Natural History, the Museum of Fini 
Arts, the Museum of Natural Résouurces, and the Dallas 
Garden Center. 

King Ranch, near Kingsville, is tlx 
Texas. Captain Richard King cx; 
in 1853, and it now sprawls over al» 
Texas. 

la Villite, in San Antonio, is a r: 
struction of “a little city" of early 
constructed community shows the 
culture, and has homes, аг(в-апа-сг 
and restaurants. 

Mission Concepcion, near San Antouio, is the best pre- 
served of Texas’ early Spanish missions, Friars founded 
it in 1716, and re-established it in $1. The mission is 
built of adobe and tufa (a porous Hiicstonc), with walls 
45 inches thick. Its original frescoes and hand-hewn stone 
cornices and doorways still exist. 

Mission San José, near San Antonio 
most beautiful Texas mission, Built in 
has one tower, a carved window, cii 
to a belfry, and fine cloisters. Elab 
decorate the interior and exterior, 


largest ranch in 
blished the ranch 
1t 727,000 acres in 


ration and recon- 
Texas days. The re. 
‘uence of Spanish 

shops, a museum, 


is known as the 
1720, the church 
ular stairs leading 
ate stone carvings 
making the church 


one of the marvels of Spanish architecture in North 
America. The mission became a national historic site 
in 1941. 

San Jacinto Battle Monument is 22 nules east of down- 
town Houston. It commemorates the Di itle of San Jacinto 


in which Sam Houston and his soldicı 


defeated a large 
Mexican army led by General Anton 


' López de Santa 


Anna on Apr. 21, 1836. The monument is the tallest in 
the world, rising 570 feet. It was built between 1936 and 
1939 at a cost of $1,500,000. The colin tapers from 47 
feet square at the base to 30 feet square at the observa- 
tion tower. A 220-ton star tops the column. 

Texas Memorial Museum, at Austin, has exhibits of 
Texas zoology, geology, botany, anthropology, and his- 
tory, as well as many historical records ind documents. 

National Parks and Forests cover more than 1,350,000 
acres. Big Bend National Park, the only national park 
in Texas, lies within the great bend uf the Rio Grande 


in the southwest (see Bic BEND Малохат, PARK). Its 
708,221.20 acres include the Chisos Mountains and 
Chisos Desert. Congress established the park in 1944 
Texas’ four national forests lie in the vastern section. 
The largest, Sabine National Forest, covers 183,842 
acres. The others are Davy Crockett (161,556 acres), 
Sam Houston (158,204 acres), and Angelina (154,392 
acres). 

State Parks. Texas began developing its state-park 
system in the 1920's, and now has about 50 parks. The 
following list describes some of the most important parks. 


Bastrop (2,100 acres), near Bastrop, is a thickly for- 
ested, scenic recreation center. Established in 1933. 8 

Davis Mountains (1,540 acres), near Fort Davis, lies in 
the heart of the Davis Mountains. Its scenery includes 
jagged cliffs, mountain bluffs, and beautiful Limpia 
Canyon. Established in 1933. 

Fort Parker (1,496 acres), near Mexia, features а d 
ration of old Fort Parker, the site of a massacre by 
Indians in 1836. Established in 1935- h 

Longhorn Cavern (703 acres) near Burnet, has the 
largest underground cavern in Texas. This cavern once 
was a hiding place for outlaws. Established in 1932- i 

Mother Neff (256 acres), near Moody, is the oldes 
state park in Texas. The legislature named the par 
for the mother of Governor Pat M. Neff, who in 1923 
recommended the development of a state-park system. 
Established in 1923. 

Palo Duro Canyon (15,103 acres), ncar Canyon, fea- 
tures beautifully colored Palo Duro Canyon, more than 


800 feet deep. The gorge was once an Indian camping 
ground, and later was the headquarters for the first 
cattle ranch in the Texas Panhandle. Established in 1933. 


Annual Events in Texas 


Texas has over 500 fairs, expositions, and festivals 
each year, more than any other state. The greatest event 
is probably the State Fair of Texas, held for 16 days in 
Dallas in October. Attendance exceeds 2,500,000 a 
year, making it the largest annual fair in the United 
States 

Other annual events in Texas include the following. 

January, Citrus Festival at Mission, first week; Brown 
County Youth Fair at Brownwood, no fixed date. 

January-February, Southwestern Exposition and Fat 
Stock Show at Fort Worth, no fixed date. 


February, Charro Days Festival at Brownsville, no 
fixed date; San Antonio Livestock Exposition, no fixed 
date. 

February-March, Houston Fat Stock Show and Livc- 


stock Exposition, no fixed date. 

March. Texas Independence Day, Sam Houston Day, 
and Flag Day, state-wide, March 2; Texas Week, state- 
wide, week of March 2. 

April, Fiesta de San Jacinto at San Antonio, Apr. 21. 

May, Buccaneer Days at Corpus Christi, no fixed date; 
Splash Day at Galveston, no fixed date. 

June, Dumas Dogie Days at Dumas, по fixed date; 
Yoakum Tom-Tom at Yoakum, no fixed date. 

July, Texas Cowboy Reunion and Rodeo at Stamford, 
no fixed date; Watermelon Thump at Luling, no fixed 
date: West-of-Pecos Rodeo at Pecos, no fixed date. 

August, Texas Pioneers’ Day, state-wide, August 12; 
Top 0’ Texas Livestock Show and Rodeo at Pampa, no 
fixed date. 

September, Four States Fair at Texarkana, no fixed 
date: Peanut Festival at Floresville, no fixed date. 

October, Rice Festival at Bay City, no fixed date; East 
Texas Yamboree at Gilmer, no fixed date; Texas Rose 
Festival at Tyler, no fixed date. 

November, Father of Texas Day, state-wide, Nov. 3. 

December, Cowboy Christmas Ball at Anson, December 
21-23; Sun Carnival at El Paso, after Christmas. 


Government 


Constitution. ‘Texas governs itself under its sixth con- 
stitution, adopted in 1876. Earlier constitutions were 
adopted in 1836, 1845, 1861, 1866, and 1869, Amend- 
ments must be approved by two thirds of the members 
of each house of the legislature, and by a majority of the 
voters in a regular election. 

Executive officers include the governor, lieutenant 
governor, secretary of state, comptroller, treasurer, 
attorney general, commissioner of the general land 
office, three railroad commissioners, and the commis- 
sioner of agriculture. The voters elect all these officers 
except the secretary of state, who is appointed by the 
governor. All officers serve two-year terms, except the 
railroad commissioners, who hold office for six years. 

Legislature consists of a senate of 31 members and a 
house of representatives of 150 members. Voters in each 
of the 31 senatorial districts elect one senator to a four- 
year term. Voters in the 21 congressional districts elect 
members of the house of representatives to two-year 
terms, Both houses of the legislature conyene in odd- 
numbered years on the second ‘Tuesday in January. 
Regular sessions have a limitation of 120 calendar days. 

Courts. Texas’ judicial system is divided into appel- 
late courts and trial courts. The appellate courts are 
the supreme court (the highest civil court), the courts of 
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civil appeals, and the court of criminal appeals (the 
highest criminal court). A chief justice and eight associ- 
ate justices make up the supreme court. Each of the 11 
judicial districts has a court of civil appeals, with a 
chief justice and two associate justices. The court of 
criminal appeals has three justices, who select a presid- 
ing judge from their number. Two commissioners, with 
the same qualifications as judges, work with the court 
of criminal appeals. The court of criminal appeals 
appoints these commissioners to two-year terms. The 
voters elect all judges of the appellate courts to six-year 
terms. 

The main trial courts are the district courts. The 
voters of each judicial district elect a district judge for a 
term of four years. Other trial courts include criminal 
district courts, county courts, county courts-at-law, spe- 
cial county courts, juvenile courts, county commissioners 
courts, justice-of-the-peace courts; and corporation courts. 
Judges of these courts are clected to four-year terms. 

Local Government is based on the county. Each of 
the 254 counties has four commissioner precincts. The 
voters of each precinct elect one commissioner. The four 
commissioners and the county judge make up the coun- 
ty commissioners’ court, which is the central administra- 
tive body for the county. This agency supervises the 
county budget, sets the county tax rate, and performs 
other duties. Other county officials include the sherilT, 
assessor, collector of taxes, county attorney, treasurer, 
surveyor, and constable. 

Texas has about 3,150 cities, towns, and villages. 
About a fourth of them are incorporated places of two 
general classes, home-rule cities and those incorporated 
under general law. Home-rule cities are those with 
populations of more than 5,000 which, under the home- 
rule provision of the constitution, choose their own form 
of government in their city charters. Places of 5,000 or 
smaller population may be incorporated only under 
general law. About 150 Texas cities have home-rule 
charters. About 100 of these cities use the council- 
manager or commission-manager form of government. 

Taxation. Taxes and licenses bring in about two 
thirds of the state’s income. A gross-receipts tax on 
petroleum, gas, sulfur, and other minerals accounts for 
22 per cent of the tax revenues. About 17 per cent comes 
from a motor-fuel tax. Other sources of tax revenues 
include a poll tax, an inheritance tax, and taxes on 
cigarettes, alcohol, amusements, and insurance com- 
panies. 

Politics. Texas has supported the Democratic party 
throughout most of its history. President Dwight D. 
Risenhower's victories in 1952 and 1956 were the second 
and third times a. Republican presidential nominee 
has won the state. For Texas’ voting record in presiden- 
tial elections since 1848, see ELECTORAL COLLEGE 
(table). 

Since the end of Reconstruction in 1874, Texans have 
elected only Democratic governors. In 1859, Sam 
Houston, running as an independent, defeated the 
Democratic nominee for governor. From statehood 
until Houston's election, all the governors were 
Democrats. 

National Defense. Fourth Army Headquarters, at 
Fort Sam Houston in San Antonio, controls all U.S. 
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State Capitol, at Austin, built between 1885 and 1888, was 
modeled after the Capitol in Washington, D.C. The building is 
Army operations in Texas, Arkansas, New Mexico, 
Louisiana, and Oklahoma. The Brooke Army Medical 
Center at Fort Sam Houston is the largest medical 
installation in the world, Fort Bliss, at El Paso, is the 
U.S. Army Air Defense Center, and a great guided- 
missile training base. Fort Hood, near Killeen, serves 
as one of the army’s chief armored-training centers, See 
Fort Briss; Forr Hoop; Forr Sam Houston. 

The U.S. Navy operates the Corpus Christi Naval 
Air Station, the most important naval installation in 
the state, and also several other naval air and naval 
auxiliary air stations. See Corpus CHRISTI Nava. 
AIR STATION. 

Texas has 25 of the U.S. Air Force’s 150 major bases 
in the United States. These Texas bases serve almost 
all types of air-force operations and training. The most 
important air bases are Kelly Air Force Base and 
Randolph Air Force Base, both at San Antonio, See 
KELLY Атк Force BASE; RANDOLPH AIR Force Basr, 
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Neal Douglass 
528 feet long, 290 feet wide, and its dome rises to a height of 
308 feet. It is built of Pink granite from Granite Mountain. 


About 25,000 Texans belong to National Guard 
units throughout the state, The army has about 265 
units, and the Air National Guard has 16. Camp 
Mabry, at Austin, serves as headquarters of Texas 
Guard units. 

History 


Indian Days. When European explorers first came 
to Texas, about 30,000 Indians lived throughout the 
region, Caddo Indians, the largest group, made their 
homes in east, northeast, and north-central Texas. 
Some of the Caddo tribes, including the Nacogdoches, 
Nasoni, Neche, Heinai, and Nadoco, formed a league 
called the Hasinai confederacy. These Indians were 
culturally advanced, lived in permanent homes, and 
farmed for a living. Smaller tribes, including the Atta- 
capa, Arkokisa, and Karankawa, lived along the coast. 
Coahuiltecan Indians occupied southern "Texas. War- 
like Lipan Apache lived on the Edwards Plateau, and 


the Comanche and Tonkawa roamed the north-central 
plains, See INDIAN, AMERICAN (table, Indian Tribes). 

Spanish Exploration. Spanish adventurers, seeking 
“glory, God, and gold,” began exploring ‘Texas in the 
early 1500's. In 1519, the Spanish governor of Jamaica 
sent Alonso Álvarez de Pifieda to explore the Gulf 
Coast (rom Florida to Mexico. Рійейа mapped the 
coast line, and most historians believe he and his fol- 
lowers were the first white men in Texas, In 1528, Alvar 
Núñez Cabeza de Vaca and three other Spaniards were 
shipwrecked on the Texas coast. They were the only 
survivors of a Spanish expedition commissioned to 
explore the southern United States, For six years, 
Cabeza de Vaca and his companions traveled among 
the Indians, gradually making their way westward. 
Finally, they reached a Spanish settlement in Mexico 
near the Pacific Coast, They brought back to Mexico 
City stories of cities of great wealth that supposedly lay 
north of their route westward, 

The Spaniards outfitted a number of expeditions to 
look for the golden cities, called the Seven Cities of 
Cibola. In 1540, Francisco Vasquez Coronado led a 
party north from Mexico. He marched through present- 
day castern New Mexico and west Texas in 1541. But 
Coronado found only the grass-house villages of the 
Plains Indians and the adobe huts of the Pueblo 
Indians. In 1542, some members of an expedition 
originally led by Hernando de Soto entered north- 
easier Texas after their leader died. They reached the 
vicinity of present-day Texarkana. Spain based its 
claims to Texas on these and other explorations, and on 
missions that Spanish friars later built in ‘Texas. 
Franciscan missionaries erected Texas’ first two mis- 
sions in 1682, near the present site of El Paso. 

French Exploration in Texas began in 1685, when 
Robert Cavelier, Sieur de la Salle, landed at Mata- 
gorda Bay. He had intended to establish a colony at the 
mouth of the Mississippi River. A storm on the Gulf 
possibly drove him to Texas. La Salle founded a colony, 
Fort Saint Louis, several miles inland. From here, he 
made a number of expeditions westward in search of 
gold and silver. One of La Salle's men killed him in a 
quarrel in 1687, and disease and Indians killed off the 
white men and destroyed Fort Saint Louis. 

La Salle’s explorations in Texas alarmed the Span- 
iards. In 1689, an expedition led by Alonso de León set 
out from Mexico to destroy Fort Saint Louis. The party 
found the abandoned site, then traveled eastward as far 
as the Neches River. In 1690, a missionary with De 
León's expedition established the first mission, San 
Francisco de los Tejas, in east Texas, It stood near the 
present-day town of Weches. 

The Mission Period. By 1731, Spain had sent more 
than go expeditions into the Texas region, and had 
established missions throughout east, central, and south- 
western Texas. "These missions were the first outposts of 
civilization in the vast region. The Spaniards built forts 
near some missions to protect them from Indians, In 
1718, they erected the fort of San Antonio de Bexar to 
guard the mission of San Antonio de Valero. This 
mission and fort, on the site of present-day San Antonio, 
lay about halfway between the Spanish missions in east 
‘Texas and the Spanish presidios, or forts, in northern 
Mexico. In 1772, San Antonio became the seat of 
Spanish government in ‘Texas. Spanish colonization of 
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‘Texas proceeded slowly, The region had only about 
7,000 white inhabitants in 1793, after more than а 
hundred years of missionary effort, 

President Thomas Jefferson purchased the Louisiana 
"Territory from France in 1803, and the United States 
claimed all the territory as far south as the Rio Grande 
on the basis of the French claim, In 1819, а treaty 
fixed the southwestern boundaries of the Louisiana 
‘Territory at the Sabine and Red rivers. When Mexico 
finally broke away from Spain in 1821, ‘Texas became 
part of the Republic of Mexico, 

Anglo-American Settlement. In 1820, Moses Austin, 
a Missouri banker, traveled to San Antonio and asked 
Spanish officials to let him establish a colony of Amer- 
icans in Texas, The Spanish government granted his 
request, but Austin died before he could organize the 
colony. His son, Stephen F. Austin, carried out the 
plan and established 300 families in ‘Texas. In 1821, 
Austin’s group made its first settlements at Columbus 
and Washington-on-the-Brazos in the region of south- 
eastern Texas between the Colorado and Brazos rivers. 
"The colony grew rapidly, In 1823, Austin laid out San 
Felipe de Austin on the Brazos (in present-day Austin 
County) as the colony's seat of government, Mexico 
soon issued new land grants to Austin, and he extended 
the boundaries of his colony. 

Other American colony founders, called empresarios 
by the Mexicans, also received land grants from Mexico, 
and established colonies in ‘Texas during the 1820's. 
Between 1821 and 1836, ‘Texas’ white population, al- 
most all settlers from the United States, grew to between 
30,000 and 35,000. Mexican officials became alarmed 
by the increasing number of American settlers, In 1830, 
they halted Anglo-American immigration to Texas. 
From then until the revolution began in 1835, relations 
between the American settlers and Mexican officials 
grew steadily worse, In 1835, General Antonio López 
de Santa Anna, a Mexican politician, overthrew Mex- 
ico’s constitutional government and became dictator of 
the republic, The American colonists in Texas then 
revolted against Mexico. 

The Texas Revolution. Aficr a few armed clashes 
with Mexican soldiers, Texans met at San Felipe de 
Austin on Nov. 3, 1835, and soon organized a provi- 
sional government. The Texas Army, inspired by Colo- 
nel Benjamin Milan, besieged San Antonio and cap- 
tured it on December 9. The fall of San Antonio 
alarmed Santa Anna, He assembled a large army and 
marched on San Antonio, The handful of soldiers there 
withdrew behind the walls of the Alamo, the chapel of 
ап old Spanish mission, Santa Anna's forces attacked 
the Alamo from Feb. 23 to Mar. 6, 1836, when the gar- 
rison finally fell. All its defenders, including Davy 
Crockett, Jim Bowie, and William В, Travis, were 
killed in the battle. On March 2, Texas leaders met at 
Washington-on-the-Brazos, and issued a declaration of 
independence from Mexico, They chose David G. Bur- 
net as provisional president, and Sam Houston as 
commander of the army. 

After the fall of the Alamo, Santa Anna moved swiftly 
to complete the conquest of Texas, He ordered about 
330 Texas prisoners, including their leader, Colonel 
James W. Fannin, Jr, shot to death at Goliad on 
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March 27. But the Texans continued to fight, inspired 
by the battle cries of “Remember the Alamo” and 
“Remember Goliad.” In late April, Santa Anna’s forces 
and the smaller army of Sam Houston met at the junc- 
tion of Buffalo Bayou and the San Jacinto River. On 
April 21, the Texans took the overconfident Mexicans 
by surprise. They crushed Santa Anna’s army and cap- 
tured the Mexican leader in the Battle of San Jacinto. 
The war was over, and Texas was an independent 
nation. See SAN JACINTO, BATTLE OF. 

The Republic of Texas faced grave problems. Its 
treasury was empty, and raiding Indians and Mexicans 
threatened its people. In the first national election, 
Texans chose Sam Houston as president of the repub- 
lic, and voted to seek annexation to the United States, 
But the great powers of Europe, especially Great Britain 
and France, wanted Texas to remain independent. They 
wanted to keep the United States from gaining control 
of the Southwest. The Southern States were eager to 
have Texas join the Union, but the North objected to 
admitting another slave state. 

During Texas’ 9 years as an independent republic, its 
population increased to 102,961. Most of the people 
farmed for a living. In 1839, Texans passed the first 
homestead exemption act to help debtors. Many states 
later adopted this idea. Mirabeau В. Lamar followed 
Houston as president in 1838, and held office until 1841. 


RED-LETTER DATES IN TEXAS 


1519 Alonso Álvarez de Pifieda mapped the Texas coast. 

1528 Alvar Núñez Cabeza de Vaca and three Spanish 
survivors of a shipwreck landed on the Texas 
coast and later кыйла parts of the region. 

1541 Coronado marched across part of west Texas. 

1542 De Soto’s expedition explored part of east Texas. 

1682 Spanish missionaries built the first two missions in 
west Texas, near present-day El Paso. 

1685 La Salle founded a French settlement, Fort Saint 
Louis, on the Texas coast. 

1690 A Franciscan friar established the first mission in 
east Texas, 

1718 The Spaniards established a mission and a fort on 
the site of present-day San Antonio. 

1821 Texas became part of the new Republic of Mexico, 

Stephen F. Austin established the first colony of 

Anglo-Americans in Texas, between the Colorado 

and Brazos rivers. 

1835 The Texas Revolution began. 

1836 Texas declared its independence from Mexico. The 
Alamo fell to Mexican forces. Sam Houston de- 
feated the Mexicans in the Battle of San Jacinto. 
Texas became the independent Republic of Texas. 

1845 Texas became the 28th state on December 29. 

1861 Texas seceded from the Union and joined the Con- 
federate States of America. 

1870 Congress readmitted Texas to the Union. 

1901 Oilmen discovered the great Spindletop field. 

1924 Texas became the second state to elect a woman 
governor, Mrs. Miriam A. Ferguson. 

1936 The Texas Centennial Exposition celebrated 100 
years of independence. 

1947 A ship explosion in Texas City killed 512 persons, 

injured about 3,000, and caused $70,000,000 in 

damage. 

Congress restored the Texas tidelands to state 

ownership. 

Texas’ first toll highway opened, connecting the 

downtown sections of Dallas and Fort Worth. 
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1953 
1957 


Houston served again from 1841 to 1844, and 
Jones held office from 1844 to 18 16. 
Statehood and Early Progress. \fter a lon 

in the United States over the sl]: very question ag 
entered the Union as the 28th зге on Dec. 29, 18 
Some of the conditions under which the republic gained 
statehood provided that (1) the «tate could keep ig 
public lands, (2) Texas would pa* its own public debis, 


Anson 


(3) the United States would settle 1] boundary disputes 
with other countries, and (4) Tesis could later divide 
itself into as many as four more «ates, Texas was the 


only state to join the Union by а 
Congress. 

After the United States’ annexat n of Texas, Mexico 
broke off diplomatic relations with the United States, 
Disputes arose over the boundary between Texas and 
Mexico. The Mexican War followed in 1846 (see Mzxr 
CAN Wan). In the 1848 Treaty oi ( ^adalupe Hidalgo, 
which ended the war, Mexico gave up all claim to 


joint resolution of 


Texas and to other southwestern lands (see GUADALUPE | 
HIDALGO, TREATY OF). Texas claimed much of the 
southwestern region that Mexico ceded to the United 
States, and in 1850 the federal government agreed to 
pay the state $10,000,000 for its claims. Texas used 
part of this money to pay its public debts, 

Settlers continued to flock to the state. By 1850, the 
population had grown to 212,562 During the 18505, 
pioneers pushed the frontier westward, and Texas 
created 89 new counties. Northeastern Texas and the 


region east of Waco and Fort Worth attracted the 
largest number of settlers. By 1860, | sas hada popula- 
tion of 604,215, almost entirely гига! 

The Civil War and Reconstruction. |; xasseceded from 


the Union and joined the Confeck racy in February, 
1861, in spite of strong Union feeling in some sections 
of the state. Governor Sam Houston refused to take an 
oath to support the constitution ol the Confederate 


States, and was put out of office. ‘Texas furnished the 
Confederacy with supplies from its own resources, а 
well as shipments obtained from Europe through Mexi- 
co. The Union Navy blockaded the Гехаѕ coast, and 
occupied Galveston for a short time. Soldiers who had 
not heard of the war's end fought the Civil Wars last 
battle at Palmito Hill, near the mouth of the Rio 
Grande, on May 12-13, 1865. К 
After the war, Radicals, or Northern sympathizers, 
тозе to power in Texas state politics. Lawlessness 
gripped the state as race riots flared and the Ku-Klux 
Klan became powerful. From 1865 to 1869, the United 
States ruled Texas under a military government. After 
the state adopted the “Carpetbag” Constitution of 
1869, Congress readmitted Texas to the Union on 
Mar. 30, 1870. Reconstruction ended in the state with 
the inauguration of Democratic Governor Rich 1 
Coke in 1874. In spite of the confusion of the 18605, 
Texas prospered. By 1870, it had 818,579 people. 
Conquering the Frontier. In the early 1870's, ‘Texans 
began to trail-drive thousands of cattle a year to railro 
centers in Kansas and Missouri. The Indians, who 
hindered westward settlement, were finally subdued in 
1875, and cattlemen began to occupy the Panhandle 
and the western plains. A tide of settlers and capital 
Swept into the state during the 1870's and 18805 
Railroads crossed Texas in the 1880's, ending the cattle 
drives but aiding settlement. Pioneers followed the rail- 
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The First Capitol of the 
Republic of Texas stood at 
Washington-on-the-Brazos, where 
Texas declared its inde- 
pendence from Mexico in 1836. 


NY 


The Lone Star appeared 


YY on a flag used by Americans 
ZA in Texas as early as 1819. 


"Thousands of Texas "Longhorns" 
were driven northward along the Abilene 
Trail to Kansas, between 1867 and 1890. 


Coronado marched across 
western Texas in 1541 in 
his famous search for the 
fabled Seven Cities of Cibola. 


“Remember the Alamo 
a group of heroic def 
for Texas independence in a 
against Mexican forces at the Alamo, 
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E 
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The King Ranch, established by Captain 
Richard King in 1853, is the largest ranch in Dwight D. Eisenhower 
born at Denison 
" Texas. Today it covers 726,924 acres, an area 
King Ranch Brand almost as large as the state of Rhode Island. 


TEXAS 


roads west, and began farming the western regions of 
the state. Bandits Sam Bass, John Wesley Hardin, and 
others created problems of lawlessness during this 
period (see Bass, Sam). The Texas Rangers, organized 
in 1835, helped protect the far western settlers (see 
Texas Rancers). During the 18907, the state legisla- 
ture, encouraged by Governor James S. Hogg (1891- 
1895), passed various reform laws to control railroads 
and other large business corporations. Texas’ 1880 
population of 1,591,749 grew to 2,235,527 in 1890, and 
increased to 3,048,710 in 1900. About 82 per cent of 
the population was rural at this time. 

The 1900’s. Between 1900 and 1920, Texas increased 
its railroad mileage, constructed a road system, and 
developed irrigation and farming on lands formerly 
devoted to livestock raising. The state’s great oil and 
gas industries began in 1901 with the discovery of the 
Spindletop oil field near Beaumont. In order to develop 
and market its mineral resources, Texans built ports 
and harbors along the coast, and erected great refineries 
and other manufacturing plants. The annual value of 
Texas manufactures more than doubled between 1900 
and 1910. Between 1900 and 1920, the number of cities 
and towns doubled, as many Texans became city 
workers, The population grew from 3,896,542 in 1910 
to 4,663,228 in 1920, when a third of the people lived 
in cities. The state had four military-training camps 
during World War I. As in the Civil War, Texas 
furnished large amounts of military supplies. 

Governor Pat М. Neff (1921-1925) made notable 
reforms in education and prisons, and led the move- 
ment for a state-park system. In 1925, Texas became 
the second state, after Wyoming, to inaugurate a 
woman governor, Mrs. Miriam А. Ferguson (1925- 
1927; 1933-1935). The 1920’s and 1930% brought great 
highway construction in Texas, Progressive legislation, 
such as the establishment of old-age pensions, and 
“bread bonds” totaling $20,000,000 helped ease hard- 
ships Texans had suffered during the depression and 
droughts in the 1930's. In 1936, a great Texas Centen- 
nial Exposition at Dallas celebrated a hundred years of 
independence. The next year, the Greater Texas and 
Pan American Exposition was held in Dallas to en- 
courage trade with other American nations. The state’s 
population increased from 5,824,715 in 1930 to 
6,414,824 in 1940, 

About 1,250,000 members of the U.S. armed forces 
trained in Texas during World War II. Lieutenant 
Audie Murphy of Farmersville became famous as “the 
nation’s most decorated soldier of World War II.” 
Governor Coke R. Stevenson (1941-1947) helped regu- 
late the state’s vast wartime production. 

Recent Developments. Texas suffered one of its 
greatest disasters on Apr. 16, 1947, when a French ship 
loaded with chemicals blew up in the harbor at Texas 
City. The explosion killed 512 persons, injured about 
3,000, and caused about $70,000,000 in damage. 

In 1950, the Supreme Court of the United States 
declared that Texas had lost ownership of its submerged 
offshore lands, or tidelands, when it entered the Union 
in 1845. Oilmen had discovered great reservoirs of 
petroleum beneath the shallow tidewaters, and the 
decision meant that the oil belonged to the federal 
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government rather than to the state, After a bitter 
dispute in Congress, President Dwight D. Eisenh 
signed a bill in 1953 which restored the tidelands ty 
state ownership. 

A long drought began in 1951 and continued шщ 
1957. These years of drought resulted in decreased 
farm production, but great expansion occurred in 
industry, mining, commerce, and other fields, Highway 
construction continued at a rapid pace. The Gulf Free. 
way, a superhighway linking Houston and the Gull of 
Mexico, opened in 1952, The 2"-mile-long Dallas. 
Fort Worth Turnpike was completed іп 1957 as Teras 
first. toll highway. Allan Shivers scrved аз governor 
from 1949 to 1957. He was succeeded by Price Daniel 
in 1957. Texans re-elected Danic! in 1958 and 1960, 


Famous Texans 


Separate biographies are listed under the heading 


Texas in the Biocrapny section of the READING AND 
STUDY GUIDE. A statue of Sam Houston, soldier and 
Statesman, represents ‘Texas in Statuary Hall in the 
Capitol in Washington, D.C. The following short 
biographies include information about other noted per 
sons who were born in Texas or did important work 
there, 

Coke, Richard (1829-1897), governor and U.S, Sena 
tor, sponsored the writing and adoption of the present 


Texas constitution. His term as governor (1874-1877) 
ended Reconstruction in ‘Texas. Coke, a Democrat, 
served in the U.S, Senate from 1877 to 1895. He was 
born in Williamsburg, Va. 

Daniel, Price (1910- ), was elected governor in 
1956 and re-elected in 1958 and 1960, Born in Dayton, 
Tex., he was attorney general of l'exas from 1946 to 
1953. Daniel was a U.S. Senator froin 1953 to 1956. 

Henderson, James Pinckney (1808-1858), was the 
first governor of Texas, and later a U.S. Senator, Bon 
in Lincolnton, N.C., he fought with Sam Houston in 
the Texas war for independence. He served as governor 
from 1846 to 1847. Henderson, a Democrat, was à 
U.S. Senator from 1857 until his death. i 

Long, Jane (1798-1880), a heroine of pioneering 
days, is often called “The Mother of l'exas," because 
of the hardships she endured. With the help of one 
servant girl, Mrs. Long held a crude outpost against 
warring Indians. She also suffered other great hardships 
during the severe winter of 1821-1822, She was born in 
Charles County, Maryland. x 

Milam, Benjamin (1791-1835), a Texas patriot and 
soldier, was killed while leading Texas soldiers to 
victory against Mexican forces at San Antonio. He 
was born in Kentucky. Я 

Murchison, Clint Williams (1895- ), an industrial- 
ist, became one of the wealthiest men in the United 
States. His holdings include interests in railroads, 
steamships, gas, oil, publishing, and insurance. He was 
born in Athens, Tex. EE 

Parker, Quanah (1845-1911), a Comanche chiel, le 
many raids against white settlers and soldiers in Texas 
and in the southwestern United States during the late 
1800's. He was born in northern Texas. ү 

Travis, William Barret (1809-1836), was killed while 
commanding Texas patriots at the Alamo. He was born 
near Red Banks, S.C., and became a lawyer. 

Н. BAILEY CARROLL. Critically reviewed by GEORGE УУ. SCHLESSELMAN 


Related Articles in Wonrp Book include: 
BiocRAPHIES 


An alphabetical list of biographies relating to Texas 
appears under the heading Texas in the BIOGRAPHY sec- 
tion of the READING AND STUDY GUIDE. 


CITIES 

Abilene Fort Worth Port Arthur 
Amarillo Galveston San Angelo 
Austin Houston San Antonio 
Beaumont Kerrville Texarkana 
Brownsville Laredo Tyler 
Corpus Christi Lubbock Waco 
Dallas Nacogdoches Wichita Falls 
El Paso Odessa 

History 
Alamo Maverick, Samuel A. 
Austin (family) Mexican War 
Bass, Sam Pioneer Life 
Bowie, James San Jacinto, Battle of 


Crockett, David Texas Rangers 


Guadalupe Hidalgo, Treaty of Tyler, John 
Houston, Samuel (The Annexation of 
Jeffer: Texas) 


Lamar, Mirabeau B. Western Frontier Life 


PHYSICAL FEATURES 


Big Bend National Park 
Brazos River 

Canadian River 
Colorado River 

Dust Bowl 

Gulf of Mexico 


Padre Island 
Pecos River 
Red River 
Rio Grande 
Sabine River 
Trinity River 
Рворостѕ 

For Texas’ rank among the states in production, see 

the following articles: 


Agriculture Gas Muskmelon Shrimp 
Aluminum Gypsum Nut Sweet 
Cattle Honey Onion Potato 
Chemical Horse Peanut ‘Tomato 
Industry Iron and Petroleum Turkey 
Chicken Steel Rice Vegetable 
Cotton Lettuce Salt Watermelon 
Electric Power Limestone Sheep Wool 


Fullers Earth Mining 
UNIVERSITIES AND COLLEGES 


Texas universities and colleges which have separate 
articles are listed in the Education section of this article. 


UNCLASSIFIED 
Corpus Christi Naval Fort Sam Houston 
Air Station Gulf Intracoastal Waterway 
Elephant Butte Dam Gulf Stream 
Falcón Dam Kelly Air Force Base 
Fort Bliss Randolph Air Force Base 
Fort Hood Southwestern States 


Outline 


1. The Land and Its Resources 
A. Location and Size 
B. Land Regions 


E. Rivers and Lakes 
F. Natural Resources 


C. Coast Line G. Glimate 
D. Mountains 
Il. Life of the People 
A. The People B. Cities C. Country Life 


Ш. Work of the People 
A. Manufacturing 
B. Mining 
C. Agriculture 
D. Forest Products 
IV. Education 
A. Schools 
V. The Arts 
VI. Interesting Places to Visit 


E. Fishing Industry 
F. Electric Power 
G. Transportation 
H. Communication 


B. Libraries С. Museums 


TEXAS 
VII. Annual Events in Texas 
МІП. Government 
IX. History 
X. Famovs Texans 
Questions 
When and how did Texas become an independent 


republic? 

Compared to other states, what is unique about the 
way Texas entered the Union? 

What man-made Texas port, 52 miles inland, ranks as 
one of the nation's busicst? 

What are the major differences between the two great 
regions of eastern and western ‘Texas? 

What famous Texas heroes died at the Alamo? 

What is the largest income-producing industry of 
‘Texas? 

Who established the first colony of Americans in 
Texas? 

What six flags have flown over the land which is now 
Texas? 

Why was Governor Sam Houston put out of office dur- 
ing the Civil War? 

What was the source of the word Texas? 


Books for Young Readers 


CUMMING, MARIAN. Clan Texas. Harcourt, 1955, A boy 
of Scottish background proves himself a Texan. 

HAWTHORNE, Юокотну. A Wish for Тийе. Longmans, 
1955. Story of Texas prairies in pioneer days. 

Horr, Cano. Johnny Texas. Follett, 1950. Johnny Texas 
on the San Antonio Road. 1953. Books about a German 
family that emigrated to Texas in 1836. Wilderness 
Pioneer: Stephen F. Austin of Texas, 1955. 

Jonwsow, $тортк J. Rabbi Fires. Highland Press, 1951. 
Fantasy of the celebrated Easter fires in the "Texas 
hill country. New Town in Texas. Reissue, Longmans, 
1957. Family life in a pioneer town. 

Lensxt, Lois. Texas Tomboy. Lippincott, 1950. Realistic 
and humorous story of ranch life in Texas. 

Mrapowcrort, Enio L. Texas Star. Crowell, 1950. A 
boy’s exciting adventures with Indians, buffalo, ‘Texas 
Rangers, and his horse, Texas Star. 

Perry, GEORGE S. Story of Texas. Doubleday, 1956. 


Books for Older Readers 


BAKER, Nina B. Texas Yankee: The Story of Gail Borden. 
Harcourt, 1955. Borden’s life in Texas, and his dis- 
covery of the method of condensing milk. 

Donte, James F. Up the Trail from Texas. Random House, 
1955. A true story of the Chisholm Trail. 

EnpMAN, Loura G. The Wind Blows Free. Dodd, 1952. 
Wide Horizon: A Story of the Texas Panhandle. 1956. Good 
Land. 1959. 

GAMBRELL, HERBERT and VIRGINIA. A Piclorial History of 
Texas. Dutton, 1960. 

Свт, Doris S. James Bowie and His Famous Knife. Messner, 
1955. 

Girson, Frep B. Old Yeller. Harper, 1956. A boy and a 
mongrel dog face danger on the Texas frontier. 

Handbook of Texas. Ed. by Walter Р. Webb. 2 vols. Texas 
State Historical Assoc., 1952. A detailed description 
of the state. 

Jenkins, Jon H. Recollections of Early Texas. Ed. by 
John Н. Jenkins III. Univ. of Texas Press, 1958. 

LásswELL, Mary. I'll Take Texas. Houghton, 1958. A 
native Texan becomes reacquainted with the state. 

Sanpoz, Marı. The СаШетеп: From the Rio Grande Across 
the Far Marias. Hastings, 1958. 

Texas: A Guide to the Lone Star State. Hastings, 1940. 

Warren, ROBERT Penn. Remember the Alamo! Random 
House, 1958. 

Wess, WALTER P. The Story of the Texas Rangers, Grosset, 
1957. 
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TEXAS, A. AND M. COLLEGE OF 


TEXAS, AGRICULTURAL AND MECHANICAL COL- 
LEGE OF, is a land-grant college for men at College 
Station, Tex. Its schools of agriculture and engineer- 
ing are among the largest in the world. Texas A. and М. 
also has schools of veterinary medicine and arts and 
sciences and a graduate school. Its School of Military 
Sciences is the largest military college in the world. The 
college colors are maroon and white. The athletic 
teams are known as the Texas Aggies. The best-known 
songs are “Spirit of Aggieland” and the “Aggie War 
Hymn.” The Agricultural and Mechanical College of 
‘Texas was established in 1871. It is one of the four 
member colleges of the Texas Agricultural and Mechan- 
ical College System. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). EARL RUDDER 

TEXAS, UNIVERSITY OF, is a coeducational, state- 
supported school at Austin, Tex. The university also 
has many divisions in other Texas cities. 

The Main University campus at Austin includes the 
colleges of arts and Sciences, business administration, 
education, engineering, fine arts, and pharmacy. There 
are also schools of architecture and law, and graduate 
Schools of library science and social work. The schools 
of medicine and nursing are in Galveston, and the 
Southwest Medical School is in Dallas. 

Texas Western College at El Paso has divisions of 
arts and sciences, mines and engineering, a graduate 
division, and a school of nursing. 

At Houston is the dental branch, with schools of 
dentistry and dental hygiene, A postgraduate school 
of medicine and the M. D. Anderson Hospital and 
Tumor Institute are also in Houston. 

The university offers the usual university degrees, as 
well as the M.D., D.D.S., L.B., and LL.M. It has an 
honors program for students in the College of Arts and 
Sciences. The university’s Clayton Biochemical Insti- 
tute is noted for discoveries of vitamins. The university 
and the University of Chicago jointly operate the W. J. 
McDonald Astronomical Observatory. 

The university was organized in 1881, and opened in 


LOGAN WILSON 


TEXAS CHRISTIAN UNIVERSITY is a coeducational 
school at Fort Worth, Тех, It is related to the Christian 


ness. It provides an evening college and a graduate 
school, and also operates Harris College of № ursing and 


Texas Christian’s athletic teams are called Horned 
Frogs, and a favorite school song is “Horned Frogs We 
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Are All For You." Texas Christian 
founded in 1873. For enrollment, se: 
COLLEGES (table). 

TEXAS COLLEGE is a coeducation 
sciences at Tyler, Texas. Courses ir 
economics, teacher education, and 
to A.B. and B.S. degrees. Texas ( 
in 1894. For enrollment, see Unn: 
LEGES (table). 

TEXAS COLLEGE OF ARTS AND INDUSTRIES is 4 
State-supported coeducational libera! arts and techno. 
logical school at Kingsville, Tex. It | cludes division; 
of agriculture, arts and sciences, enc icering, business 
administration, and teacher trainin: l'he college also 
offers graduate studies. Its Vegetable Train- 
ing Center is located at W It offers a pro- 
gram in Petroleum and Natural Gas ngineering. The 
college was chartered in 1917. For enrollment, see 
UNIVERSITIES AND. COLLEGES (table). гамь Н, Porem 

TEXAS FEVER. See Carrie Tick 

TEXAS LUTHERAN COLLEGE i; a hurch-related co- 
educational school at Seguin, Texas. Courses in liberal 
arts, business administration, home w onomics, and 
agriculture, lead to A.B. and B.S. dewrves. The college 
was founded in 1891. It is the home of one of the oldest 
touring choirs in the southwest, found d in 1929, For 
enrollment, sce UNIVERSITIES (table) 

TEXAS MEMORIAL MUSEUM. Scc 
ing Places to Visit). 

TEXAS RANGERS arc special polic: 
state of Texas. They serve under the 
State Department of Public Safety. One noted Ranger 
summarized their qualities in these words: “The Texas 
Rangers can ride like a Mexican, trai! like an Indian, 
shoot like a Tennessean, and fight like a very devil.” 
The Rangers have a tradition of individualism, re- 
sourcefulness, self-reliance, and politeness. They often 


| University Was 
Untversrrigs AND 

AMOS MELToy 
| school of arts and 
liberal arts, home 
iduate work lead 
“ge was founded 
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халѕ (Interest: 


officers of the 
vithority of the 


“get their man” with quick thinking rather than by 
force. The Rangers wear no official uniforins, ' “hey fur- 
nish their own clothing, transportation, and weapons. 
They use the latest equipment available, including ma- 


chine guns, tear-gas bombs, and walkie-talkics, 

Early Days. The Rangers were originally a band of 
mounted riflemen. Early in the 1800's, Stephen F. 
Austin formed bands of “rangers” to protect American 
settlers along the Brazos River from Indian warriors and 
Mexican bandits. The Texas general council in 1835 
formally organized the Rangers and assigned them the 
sole task of defending the frontier against Indians. One 
company of 25 men patrolled east of the Trinity River, 
another between the Trinity and the Brazos, and a 
third between the Brazos and the Colorado River. This 
was a large assignment, The Spaniards and Mexicans 
had never succeeded in controlling the Plains tribes. 

The Rangers adopted the practices of their enemies 
in order to keep the peace. The Comanche Indians, 
with their cunning, speed, and courage, set the pattern 
of Plains warfare, The Rangers learned the Indian skills 
of horsemanship, woodcraft, and direction finding. They 
were excellent marksmen, and adopted the revolving 
six-shooter as their standard weapon. But they always 
carried the best rifles they could obtain, as well as lariats 
and Bowie knives. 

After Texas gained its independence in 1836, it faced 
a Mexican and Indian danger on a thousand-mile 


Texas Rangers check brands 
of cattle in trucks in their search 
for stolen livestock, The Rang- 
ers have no special official 
uniform, but they may be iden- 
tified by their western boots 
and hats, badges, and guns. 


frontier. With a population of about 400,000, it could 
not afford a standing army. Texas required a fighting 
force that was small and inexpensive, available in time 
of need but inactive when not needed. The Texas 
Rangers, without uniforms, drill, or regular pay, met 
these requirements. They served as a mobile and effi- 
cient frontier defense organization. 

After Texas joined the Union in 1845, the Rangers 
continued to play a major role in frontier defense. Dur- 
ing the Mexican War (1846-1848), they performed valu- 
able sery s scouts and guerrilla fighters with the 
American armies in Mexico. When the federal govern- 
ment established forts along the Texas frontier and gar- 
risoned them with regular troops, Texans still placed 
their faith in the Rangers. Sam Houston once remarked 
in the United States Senate: “Give us 1,000 Rangers, 
and we will be responsible for the defense of our frontier 
... We ask no regular troops; withdraw them if you 
please. I ask this not through any unkindness to them, 
but because they have not the efficiency for frontier 
Service." 

Later History. During the Reconstruction period that 
followed the Civil War, Texas suffered from lawlessness, 
murder, and Indian raids. In 1874, 450 Texas Rangers 
received commissions as peace officers. They continued 
to fight the Comanche along the northern border and 
Mexican cattle thieves along the Rio Grande. They 
also tracked down murderers, smugglers, bank and train 
robbers, and mine bandits. Within то years, they re- 
stored peace and quiet to the interior of Texas. In 1917 
and 1918, they succeeded in clearing the rocky Big 
Bend region of outlaws. Since then the Rangers have 
been greatly reduced in number. Norman А. GRAEBNER 

TEXAS SOUTHERN UNIVERSITY is a state-controlled 
coeducational institution at Houston, Texas. Courses 
include business, law, arts and sciences, and education. 
The university grants bachelor’s and master’s degrees. 
The university was founded in 1947. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 


Texas Dept. of Public Safety 


TEXAS STATE COLLEGE. See Easr Texas STATE 
COLLEGE; SOUTHWEST TEXAS STATE COLLEGE. 

TEXAS TECHNOLOGICAL COLLEGE is a state-con- 
trolled, coeducational, arts, sciences, and technological 
college located at Lubbock, Tex. Texas Technological 
College has divisions of arts and sciences, agriculture, 
business administration, engineering, home economics, 
and graduate studies. The college grants bachelor's, 
master’s, and doctor’s degrees. It was established in 
1923. For enrollment, see UNIVERSITIES AND COLLEGES 
(table). FLov» D. Boze 

TEXAS WESLEYAN COLLEGE is a private liberal 
arts school for men and women and is located at Fort 
Worth, Texas. The school offers courses which lead to 
AB., B.S., B.Mus., and M.Ed. degrees. The college 
was founded in 1890 by the Methodist Church, to 
which it still is related. For enrollment, see UNIVER- 
srræs AND COLLEGES (table). 

TEXAS WESTERN COLLEGE of the University of 
Texas is a coeducational institution at El Paso, Tex. 
It has schools of engineering, arts, and sciences. It is 
controlled by the regents of the University of Texas. 
Courses lead to B.S., B.A., B.B.A., B.M., M.A., and 
M.E. degrees. The college was founded in 1913 as the 
Texas School of Mines. It became a branch of the Uni- 
versity of Texas in 1919, and adopted its present name 
in 1949. For enrollment, see UNIVERSITIES AND Cor- 
LEGES (table). J. К. SMILEY 

TEXAS WOMAN'S UNIVERSITY is a state-supported 
university for women in Denton, Tex. Its divisions 
include arts and sciences, education, fine arts, health, 
physical education, recreation, houschold arts and 
sciences, nursing, library science, occupational therapy, 
and a graduate school. Courses lead to bachelor's, 
master's, and doctor's degrees. The university carries on 
extensive research programs. The school was chartered 
in 190r, and is governed by a board of nine regents 
appointed by the governor. For enrollment, see UNI- 
VERSITIES AND COLLEGES (table). Јон A. Guinn 
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Tennessee Enstman Corp. 


Yarns Are the Raw Materials for Textiles, the woven fab- 
rics man uses for clothing and hundreds of other products, 


TEXTILE, TEKS til. A textile is a woven fabric. The 
name comes from the Latin word texere, meaning to 
weave. 

Textiles are formed by interlacing one set of yarns 
with another on a loom. The three most common ways 
of interlacing, or weaving, are known as plain, twill, 
and satin weaving, In a broader sense, textiles also in- 
clude knitted goods, nets, and laces, 

Textiles have many uses in the world of today, and 
textile manufacturing is one of our most important in- 
dustries. A large part of all the wool, cotton, and rayon 
cloth goes to garment manufacturers to be made into 
ready-to-wear clothing. Smaller amounts of these mate- 
rials are sold by the yard from bolts, in what is called 

piece goods. 

A large group of textiles includes those made for 


LEADING TEXTILE INDUSTRY STATES 
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Based on a 4-year average of government statistics, 


168 


shower curtains, bedspreads, tablecloths, curtains, blan. 
kets, rugs, and upholstery fabrics 

Industrial fabrics make up most 
Filters for chemicals and oils are 1 
(spun glass), nylon, Vinyon, cotto 
aprons, and buffers for machiners 
of cotton. Textiles are used as co 
wings. Tents, awnings, and tarpaul onsume quanti- 
ties of cotton. During World War 11 many other uses 
for textiles were developed. Cotton th was use 
camouflage purposes. Parachutes we 
cial nylon cloth. Rayon netting, tre 
sistance, was used for protection agai 
and surgical needs called for ban 
adhesive tape. 

Theatrical and motion-picture р! 
many textiles for curtains, costumes, 
struction. Among the numerous oth: 
are grain and flour sacks, mail sacks, ty 
flags, and sails. Textiles are also 
ture of luggage, books, automobiles, а! 
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Classifications 


Fiber Sources. Textiles may be dis 
according to the source of material froi 
made. Plant and animal sources hav: 
materials since ancient times. Two ol the 
most widely used materials from plant 
and linen. Linen is obtained from fil 
called flax. Wool, obtained chiefly fre 
oldest and most widely used animal 
made from the cocoons of silkworms. i 
textile, although it was never as wide! 
wool. These materials grow naturally in 
fibers which can be с sily twisted into 
natural plant fibers are jute and ramie 

For many centuries, the fibers produced by nature 
were the only ones known to man. But modern science 
has learned how to produce new fibers by chemical and 
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household uses. Textiles are used for sheets, towels | 
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United States......$4,748,586,000 EES 


Great Britain....... 1,750,801,000 


Germany (West)... . 1,408,539,000 =- 
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Each symbol <® stands for $500,000,000 of value added by 


manufacturing. 


Based on official government statistics. 
(Figures for Russia end satellites not available.) 


Fire Hose Covering of fiber 
bonded fabric 


These Three Textiles have 
been fiber-bonded by a synthetic 
resin process that gives low-grade 


cotton fibers great strength and 
quality. Fabrics will not 
curl. Photos enlarge de- 


times. 
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Semielastic Cloth is made by 
chemical treatment which crimps 
fibers. Ruler shows difference in 
stretch of untreated and treated 
gauze (below). At right is magni- 
fied section of gauze. 


Colored Rayon Yarns used 
with silk, wool, viscose 


in a modern crepe weave 


SCIENCE CREATES 
NEW TEXTILES 


Shirley Oxford Weave, 
waterproof and windproof 


Chemicals Bind Together fibers of "Masslin" cloth, 
replacing spinning and weaving. 
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Acetate and Viscose rayon 


Section of Fiber Glass Pot Holder. Both fabric and 
stitching are made of pure glass. The material is an ex- 


cellent heat and electric insulator. 
» from Modern Indus! 
stman Corp.; Sanders. 
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technical means. The materials for these fibers are ob- 
tained not only from plant and animal sources, but also 
from minerals. Rayon fibers are made from either wood 
pulp or cotton linters. Nylon fibers are synthetic. The 
original sources are coal, air, and water. Other man- 
made fibers are produced from milk, or by spinning 
fine glass. See твен Grass; NYLON; Orton. 

Some textiles are made from a single kind of natural 
or synthetic fiber. Others are produced from various 
combinations of two or more different fibers, either 
natural or man-made. . 

Treatments and Finishes. Textiles are also identified 
according to the treatment of the yarns and the finishing 
processes given to the woven cloth. Textiles made of 
short-fibered, lightly twisted wool are called woolens. 
Woolens have а soft, fuzzy-textured surface, Those made 
of long-fibered, highly twisted wool are called worsteds, 
Worsteds have a smooth surface, and the weave is 
clearly visible. Spun silks and spun rayons are made of 
short-fibered yarns. Some spun rayons look much like 
wool. Others resemble linen crash. 

Cotton yarns are sometimes treated with a solution 
of caustic alkali under tension to produce textiles of a 
high luster similar to that of linen. This process is called 
mercenzing. Some starch is usually added to cotton 
yarns to strengthen them for the weaving process, Both 
cotton and linen textiles generally receive a finishing 
process after weaving, They may be weighted, or sized, 

with starch, and filled with chalk or clay, and then 
pressed between heavy rollers. This treatment is called 
calendering. It produces a smooth, firm finish. 

‘Some fabrics, such as cotton chintz, may be glazed to 
produce a shiny surface. Some glazed finishes are per- 
manent and may be washed. A watered design is some- 
times given to silks and rayons through the calendering 
process. A textile treated in this way is called moiré. 

Formerly, silks were often weighted with metallic 
salts. This process gave a firmer body to the fabric, but 
it weakened the fibers and caused the silk to split or 
crack readily. Heavily weighted silk disappeared from 
the market with the production of good-quality, in- 
expensive rayons, and the adoption of textile trade 
regulations. 

Many textiles are shrunk by the manufacturer, Wool 
fibers can be treated to resist shrinkage. Cotton is so 
treated by a number of processes, including Sanforizing, 

Yarns can be twisted in various Ways to produce many 
different kinds of textures. For example, a woven crepe 
texture is made from tightly twisted yarns turned alter- 
nately to left and right. Thick and thin yarns used to- 
gether give a nubby texture to textiles. 

Fabrics mmay also be treated to resist moisture, insects, 
mildew, or fire. Koroseal is an elastic plastic used to 
treat fabrics to make them waterproof and stainproof. 
Plastic or other coatings may be added to make textiles 
into different products. Imitation leather. some window 
shades, and oilcloth are produced in this way. 

; Many Steps are involved in the processes of bleach- 
ing, dyeing, and printing textile materials. 


The Textile Industry 


Most of the important kinds of textile products have 
been manufactured for hundreds of years. But it is only 
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since the 1800's that the manufacture of textiles may be 
called a separate industry. Once it was customary for 
each household to produce most of the things it needed, 
The mother frequently spun the cotton or wool yarn on 
her spinning wheel. Then she wove it into cloth ona 
hand loom, and made the cloth inio clothes, Later, 
certain families and certain sections devoted their time 
to the making of cloth, on an arranevment called the 
household system. 

A further advance took place when а number of work- 
men assembled in a single buildine and worked for 
wages. This was the custom in English carding and 
fulling mills long before the end of :! 1700's, The in. 
ventions of Richard Arkwright, James | largreaves, and 
others between 1750 and 1800 revolutionized the textile 
industry. The textile industry was the first to adopt the 
typical factory form of organization. 

Today, this industry in the United States has grown 
into an $11,000,000,000-a-year business which employs 
about 1,000,000 persons, and has a yearly payroll 
of nearly $3,300.000,000. The New York metropolitan 


district is the center of the textile industry in the United 
States... Products manufactured in this area each year 
are valued at more than $1,000,000,000) 

Burlington Industries, Inc., ranks as the largest tex- 
tile company in the United States. It has annual sales 
in excess of $805,000,000 and operates 112 plants in 
13 states and four other countries. 

J. P. Stevens and Co., Inc., is the second largest 
textile company in the United States. I: operates 46 


plants and has annual sales over $459,000.000. 

United Merchants and Manufacturers, Inc., ranks 
as the third largest textile company. Robert Hall 
Clothes, Inc., a subsidiary, operates 25 retail stores, 
10 finishing plants, and 21 weaving plants in the 
United States, 

The two largest U.S. textile companies, Burlington 
Industries and J. P. Stevens, are among ihe 100 Іеаа- 
ing manufacturing companies in the United States (see 
MANUFACTURING [table, 100 Leading U.S. Manufac- 
turers]). 

Other large textile manufacturers include Cannon 
Mills Company; Celanese Corporation of America; 
M. Lowenstein and Sons, Inc.; and Textron, Inc. 


Testing Fabrics 


Laboratory methods of testing textiles require techni- 
cal equipment and rigidly controlled conditions. Tests 
are made to determine fiber content, tensile strength, 
durability, color fastness, and other qualities of the 
cloth, The results obtained cannot be duplicated under 
ordinary home or school conditions: Yet there are à 
number of fairly simple methods to determine fiber con- 
tent. If the fabric has already been made into a gar- 
ment. sometimes a small strip from the edge of the seam 
can be obtained for testing. If not, some indication of 
the fiber content may be found by creasing the fabric 
in the hand. Linen creases very easily, and remains 
creased longer than cotton. Pure wool or silk resists 
creasing and tends to spring back into shape. If the 
fibers of a textile are mixed or heavily sized, the crease 
test is of no use. 3 

Another method of testing fabrics is to unravel and 
examine the yarns. Fibers can be examined by untwist- 


ing the yarns. Both warp and filling yarns should be 


unraveled, as one may have a different fiber content 
from the other. 

Cotton. Cotion yarns look dull and limp unless they 
are mercerized. Cotton fibers burn readily and leave 
no ash. See COTTON. 

Linen. Linen yarns are stiffer and more lustrous than 
unmercerized cotton yarns, although the luster is not 
always uniform. Linen fibers burn readily and leave no 
ash. Linen also absorbs moisture readily. A common 
test for linen is to moisten the finger and place it under 
the fabric. I! the moisture goes through the fabric quick- 
ly, itis probably linen, This test is not reliable, however, 
because som: fine cottons absorb moisture as readily as 
linen does. Also, linen is sometimes finished with sizing 
which prevents the moisture from penetrating. 

Wool. Wool yarns are springy and lustrous. The fibers 
are more or less crinkly. They burn more slowly than 
cotton or linen, leaving a bead at the end and giving off 
a sharp odor like that of burnt hair or feathers. 

Silk. Sill: yarns are smooth and highly lustrous. The 
fibers are very fine. Pure silk fibers burn like wool, leav- 
ing a black bead, while weighted silk burns to an ash 
which keeps the shape of the original yarn. 

Rayon. Unless rayon yarns are spun, they are smooth 
and may have any degree of luster. In fact, some rayons 
are difficult to distinguish from silk in appearance. The 
two chicf methods of making rayon are by the acetate 
and viscose processes. The viscose rayons burn with a 
quick flame, leaving no deposit. Acetate rayons melt 
into a hard ball. See Rayon. 

Fabrics of Mixed Fibers. Two or more fibers are often 
combined in one textile, and it may be difficult to 
determine the fiber content by any of the usual methods 
of testing 

A simple way to determine whether cotton has been 
mixed with wool is to place a small piece of the fabric 
in a solution of lye. Mix a rounded tablespoonful of 
lye with one pint of water in a granite or enamel pan. 
An aluminum pan should not be used, as the lye will 
damage it. Cover the pan and boil the fabric in the lye 
solution for ten minutes or less. At the end of that time, 
the woo! will be completely destroyed, but any cotton 
in the fabric will remain. Rinse and rinse again in 
vinegar water to neutralize the alkali. 


Textile Regulations 


Various trade rules and Federal laws require that 
labels on textiles indicate fiber content. The most ex- 
tensive regulations are those set forth in the Wool Prod- 
ucts Labeling Act of 1939, which went into effect in 
1941. The administration of this act is in the charge of 
the Federal Trade Commission. The act provides that 
all textiles made of wool, except carpets and upholstery 
fabrics, must bear labels indicating the amount and 
kind of wool used. 

All textiles which are labeled as wool must contain 
nothing but pure wool which has not been previously 
woven, knitted, or manufactured. Fabrics which are 
labeled as reprocessed wool contain wool which has 
been woven, knitted, or manufactured but never used 
by a consumer. Such wool comes from clothing manu- 
facturers and tailors and is the material left over after 
cutting out clothes. It is shredded into fibers and respun 
and rewoven. 

Wool fabric which has been worn or used by a con- 
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sumer and then reprocessed in this way must be labeled 
as reused wool. Textiles which are part wool, whether 
new, reprocessed, or reused, must be labeled as wool 
products. Labels on wool products must also name other 
fibers used and the percentages, not counting any trim- 
mings on garments. The usc of special fibers, such as 
camel’s hair or alpaca, must be indicated, as well as the 
name of the manufacturer or his registered number. No 
wool may be labeled as virgin wool unless it is all 
new wool. See Woor. 

'The rayon, silk, and cotton industries have estab- 
lished their own trade practices. After these practices are 
tested in operation and found satisfactory, they are sub- 
mitted to the Federal Trade Commission for approval. 
1f the Commission approves the rules, they are made 
into laws which the Commission can enforce. 

In 1937 the rayon industry adopted the ruling that 
all rayon products must be labeled as rayon and not as 
artificial silk or any other product. Fabric names, such 
as satin or crepe, may be used if they are followed by 
the term rayon. The same rule applies if the label states 
whether the rayon is viscose or acetate. Trade names 
may be used if they are followed by the word rayon. 

A ruling was adopted by the silk industry in 1938 
that all textiles labeled silk, pure silk, all silk, or pure 
dye silk must contain nothing but silk, except for the 
dye and the material used in finishing. Such material 
may not be in excess of 10 per cent of the finished 
weight, or 15 per cent if the textile is black. A label on 
weighted silk must indicate the percentage of the 
weighting. 

In 1938 the cotton industry banned the use of the 
terms preshrunk, shrinkproof, full shrunk, shrunk, will 
not shrink, mill shrunk, double shrunk, and nonshrink- 
able, unless such terms are qualified. Since all fabrics 
may shrink a little, the label must state that the mate- 
rial will not shrink more than a certain per cent. 

The words linen or flax may be applied only to tex- 
tiles made from fibers of the flax plant, according to a 
ruling adopted by the linen industry in 1941. A linen 
handkerchief may contain other fibers provided they do 
not exceed one half of 1 per cent. The amount must 
not exceed 2 per cent for other linen fabrics. Otherwise 
the presence of other fibers beyond these percentages 
must be indicated by the label. Words or syllables in- 
tended to suggest the presence of linen, such as grass 
linen, or linen rayon, may not be used. The term *part 
linen" is prohibited unless the label states what per- 
centages of other fibers are present. 

The place of origin of the fabric must not be mis- 
represented. For example, a textile cannot be called 
Trish linen unless it was made in Ireland. 


History of Textiles 


We do not know exactly how or when man began to 
weave fibers into textiles. Perhaps man first learned how 
to weave grass into mats and baskets. This process may 
have suggested to him that he could do the same with 
the wool from sheep. Wool is easy to twist into yarn. 
Man probably had already tamed the sheep, and may 
have used its skin for clothing. He found that a garment 
woven from wool was much more comfortable to wear 
than the skin of the sheep. 
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Embroidered English Fabric Cushion Cover 


But no evidence exists that the first textiles were of 
wool, since wool fibers do not last so long as linen, for 
example. The oldest traces of weaving that have been 
found are the bits of flax and flax yarn in the remains 
of the Swiss lake dwellings. Therefore, we know that 
man was weaving as early as the New Stone Age. 

The earliest examples of actual textiles are the linen 
cloth found in the tombs of ancient Egypt. The Egyp- 
tians were highly skilled weavers possibly as long ago 
as 4,000 years before Christ. Some mummy cloths of 
fine linen have been found which measure five feet wide 
and sixty feet long. One cloth from 2500 B.C. is unusual 
because it has 540 warp threads to the inch. Fine per- 
cale sheeting made today seldom has more than 150 
warp threads to the inch. 

Various peoples probably discovered weaving inde- 
pendently in different parts of the world. The people of 
the Mesopotamian Valley may have learned the art as 
early as the Egyptians, or even before. Legend says that 
a princess developed silk weaving in China in 2700 B.C., 
but the actual time and manner of discovery are un- 
known. China managed to guard the secret of silk from 
the Western world until the time of the Emperor Jus- 
tinian (527-565). He established a silk industry in By- 
zantium. See SILK. 

Cotton was known in India as early as 800 в.с. The 
Egyptians probably wove cotton even before then, 
although cotton did not become commercially impor- 
tant until the time of Christ. 

At first, all fabrics were plain. Ornamented textiles 
appear in Egyptian tomb drawings made about 2500 
B.C. The designs were probably painted, and later em- 
broidered. The process of weaving a design in the cloth 
itself was not developed until much later. 

Greek anid Roman Textiles. The Greeks prized skill- 
fully woven textiles. One of their legends tells of a 
maiden named Arachne. She wove such beautiful fab- 
tics that she challenged the goddess Athena to equal her 
skill. The challenge angered the goddess. She turned 


Arachne into a spider, and condemned her to spin 
forever. 
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Art Institute of Chicago; Metr tan Museum of Art 


Spanish Printed Cotton Fabric of the 1700's 


Greek vase paintings show many ornamented tex- 
tiles, which may have been produced weaving or 
embroidery. The Greeks were also skilled in the process 
of textile dyeing. Purple fabric was so prized that it 


became a symbol of kings. 


The early Romans displayed less interest in fine weav- 
ing than other ancient peoples. They wore simple gar- 
ments of plain wool or sometimes linen. But they im- 
ported slave weavers through their wars of conquest. 
Increased wealth created a demand silk clothes 
among the rulers and the rich, Silk was imported from 
China very early, Costly hangings and carpets were 


brought from the eastern provinces of Roine. a 
Textiles in the Middle Ages and the Renaissance. 


After the fall of Rome, weaving in Europe was carried 
on in the home, but fine textiles were stil! produced in 
Byzantium and the Islamic countries. The art of silk 


culture spread first to Spain and Sicily, with the Mos- 
lem conquests, and from there to Italy. By the 1200 8, 
the silks of Lucca, Florence, and Venice were famous. 
Silk culture spread to France in the 1400's. King Fran- 
cis I of France established a silk-weaving industry at 
Lyon, which grew to be one of the most famous weaving 
centers of the world. 

The Industrial Revolution. The invention of the spin- 
ning jenny and the power loom in the late 17008 
revolutionized textile-making methods. These machines 
made it possible to turn out cloth in quantities neve 
before known. See SPINNING JENNY. 

Gradually, textiles were no longer woven in the home, 
and practically all cloth became a factory product. See 
INDUSTRIAL REVOLUTION. 

Weaving in the Americas. The Spanish conqueror 
Pizarro, found the Incas of Peru weaving textiles of great 
beauty and variety. The yarns were dyed with vege 
table dyes, and woven into gay and highly origina 
designs. 

In the American colonies nearly every home possessed 
its spinning wheel and hand loom. The first textile 
mills were built in the early 1800’s. See RHODE ISLAND 
(color picture, OLD SLATER Mitt). Grace С. DENNY 
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Questions 
How are textiles formed? 
What are the two oldest textile materials? 
What are woolens? Worsteds? 


What is reprocessed wool? Reused wool? 
What is mercerizing? 


TEYTE, /ay4, MAGGIE (1889- — ), gained distinction 
as one of tlie most gifted English sopranos. She became 
famous as an interpreter of French songs. Miss Teyte 
made her debut in 1907 as Zerlina in Mozart’s opera 
Don Giovanni. Claude Debussy, the French composer, 
chose her in 1908 to follow Mary Garden as Mélisande 
in his opera Pelléas et Mélisande. She was born іп Wolver- 
hampton, Staffordshire. 

TEZEL, JOHANN. See TETZEL, JOHANN. 

THACKERAY, THACK ur ih, WILLIAM MAKEPEACE 
(1811-1863), was one of the greatest British novelists of 
the Victorian Age. He and Charles Dickens were the 
outstanding novelists of their time. Both criticized 
British society. While Dickens wrote of the lower 
classes and the social abuses that kept them in want 
and misery, Thackeray described and satirized the 
snobbishness of the upper classes. He hated sham and 
pretense, and ridiculed society’s worship of wealth and 
rank. 

Vanity Fair, Thackeray’s greatest novel, deals with 
the rise of a scheming woman, Becky Sharp. Thackeray 
wrote ironically of Becky Sharp’s hypocrisy and deceit, 
and showed the stupidity of the honest characters in the 
Story just as coldly. Because of this attitude, some con- 
sidered him a cynic, but his personal “asides” revealed 
him as a moralist, and some present-day critics even 
call him sentimental (see VANrrv FAIR). 

His Life. Thackeray was born in Calcutta, India, 
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where his father was an official of the East India Com- 
pany. When he was four, his father died. A year later, 
Thackeray was sent to England to be educated. He 
spent some years at Charterhouse School in London, 
but took little interest in his studies or in games. In 
1829, he entered Cambridge University, where he led 
an active social life, but studied little. After a year, he 
left the university and 
traveled in France and 
Germany. He studied law, 
but gave this up when he 
became 21 and took con- 
trol of his inheritance. 

"Thackeray spent several 
years in Paris studying art. 
While there, he married. 
He lost the money he had 
inherited, by investing it 
unwisely and he recog- 
nized that he would never 
be able to support himself 
by painting. He returned to 
London in 1837 and started 
a literary career. For 10 years, he wrote humorous tales, 
travel articles, and book reviews for newspapers and 
magazines. He often illustrated these with his own 
comic sketches. To hide his identity, he used several 
absurd pen names, such as Michael Angelo Titmarsh 
and Major Goliah Gahagan. Even when these publica- 
tions were reprinted as books, the public did not know 
he was the author. 

His wife’s mind failed in 1840, and Thackeray was 
left with two young daughters to bring up. In 1847 and 
1848, he published Vanity Fair as a serial in monthly 
parts. He was soon recognized as a great novelist, who 
avoided melodramatic scenes and told the truth about 
people. 

Other Novels. Thackeray’s second book was Pen- 
dennis (1848-1850), which had much of his own life in it. 
In 1852, he published Henry Esmond, a novel set in the 
reign of Queen Anne. For this book, Thackeray adopted 
a prose style of the early 1700's. He toured the United 
States in 1852, giving public lectures. The tour proved 
profitable, and he made another in 1855. Between tours, 
he wrote The Newcomes, (1854-1855), some of which 
deals with his school days at Charterhouse. In 1857, he 
published The Virginians, the sequel to Henry Esmond, 
which deals with colonial times in America. For a few 
years before his death, Thackeray was editor of the 
Cornhill Magazine. His last novels appeared in that pub- 
lication. They included Lovel the Widower (1861), and 
The Adventures of Philip (1862). 

Thackeray wrote his novels in a seemingly simple 
manner, as though having a friendly talk with the 
reader, But actually his style is artistically controlled, 
and he presents his characters against a rich back- 
ground of society. His skilled, graceful style is probably 
at its best in Henry Esmond. This book is the only one 
of his well-known novels that was not written to be 
published serially. Thackeray’s natural style and realis- 
tic outlook both had a strong influence on English 
fiction. LIONEL STEVENSON 


THADDEUS. See JUDE, SAINT. 


William M. Thackeray 
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THAILAND, ТАН ce land, or SIAM, sy AM, is a 
country in southeast Asia. Its official name, in the Thai 
language, is Muanc Tar, which means LAND or THE 
Free. The capital and largest city is Bangkok. 

Thailand is a little smaller than Utah and Arizona 
together, but it has about eight times as many people. 
It is the only country in southeast Asia that has never 
been ruled by a European country. 

Thailand is a land of rivers. Many of the people live 
on or near the riverbanks. Some boats are floating 
markets, which sell foodstuffs and other wares along the 
crowded streams. Thailand also is a land of forest- 
covered mountains with many wild animals. 

The country gave its name to the beautiful Siamese 
cat, which is a native of the region. Siamese twins, or 
twins physically joined together are so named because 
of a famous pair born in Siam in 1811. 


The Land and Its Resources 


Location, Size, and Surface Features. Thailand lies 
in southeastern Asia. The northern part of the country 


FACTS IN BRIEF 


Type of Government: Constitutional monarchy, 

Capital: Bangkok. 

Divisions: 9 Phaks, or divisions. The Phaks are divided 
into 71 Changwads, or provinces. 

Head of State: King. 

Area: 198,500 square miles. Greatest distance: (north- 
кн) 1,100 miles; (east-west) 480 miles. Coast line, 1,635 
miles. 

= уоп: Highest, Doi Angka peak, 8,452 feet; lowest, 
sea level, 

Population: 17,442,689. Density, about 87 persons to 
the square mile. “ 

Chief Products: Agriculture, buffaloes, cattle, coconut, 
cotton, fish, horses, lac, rice, rubber, sugar cane, teak, 
tobacco. Mining, coal, gold, lead, tin, tungsten, Manufac- 
turing and Processing, foodstuffs, lumber, textiles. 1 

Flag: Five horizontal stripes, red, white, blue, white, 
red. The blue stripe is broader than the others, See 
Frac (color picture, Flags of Asia). 

Anthem: “Pleng Chart" (“National Anthem of Thai- 
land”), 

Money: Basic unit, Baht (see Вант). For its value in 
dollars, sec Money (table, Values). 
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Graceful Temple Dances are performed in Thailand by pro- 
fessional dancers and lords and ladies of the king's court. By 
symbolic gestures and positions, the dancers act out stories that 
are hundreds of years old. Precious stones and gold embroidery 
decorate their colorful costumes. 


is on the Asian mainland. The southern part stretches 
like a long tail down the Malay Peninsula. Burma lies 
to the north and west, Laos is on the cast, апа Cam- 
bodia lies to the southeast. The Color Map shows that 
the eastern and southern coast lines curve around the 
scooped-out shore of the Gulf of Siam. 1 hailand covers 
198,500 square miles. 

Thailand has four natural geographical regions: 
northern, eastern, central, and southern. The northem 
part of the country lies between two important rivers, 
the Salween and the Mekong. It is a region of high, 
steep mountains which run in parallel ranges in а 
north-south direction. The highest point in Thailand, 
8,452-foot Doi Angka peak, is in this area. The eastern 
region is known as the Khorat plateau. It is a high, dry 
plain that stretches from the mountains to the Indo- 
china border. The central part of Thailand is a low, flat 
river valley of about 68,000 square miles. It is formed 
by Thailand’s chief river, the Chao Phraya, and several 
other rivers, The Chao Phraya is commonly called the 
Menam, which is the Thai word for river, Most of the 
rice farming is in this region. The population is the 
heaviest here, too. Southern Thailand is long and narrow. 
In one spot it is only ten miles wide. It is tropical and 
mountainous, and contains many of Thailand’s min- 
erals. i 

Natural Resources. Thailand has rich reserves of 
minerals. These include tin, tungsten, lead, coal, gold, 
and precious stones. Forests cover many of the mountain 
slopes and furnish various kinds of wood for fuel and for 
construction. The best soil for farming is in central 
"Thailand. { 

The country has many types of plant and animal life. 


Thailand (Shown in Black) Lies in Southeast Asia. 
The plants include varieties of orchids, gardenias, hi- 
biscus, and tropical vines. Fruits such as the mango, 
orange, and eighteen varieties of banana grow here. 
"Tigers, monkeys, panthers, and boars roam the forests. 
Domesticated animals include the water buffalo and the 
elephant. Siamese cats are world-famous (see Car). 
Thailand has many kinds of fish. One of the strangest 
fish is the climbing perch. This fish has prickly spikes 
on its scales and can crawl on the ground or climb a 
tree. Over a thousand types of birds live in Thailand. 

Climate. ‘Thailand lies between the Tropic of Cancer 
and the equator, and thus gets the Asian monsoons (see 
Monsoon). Over 80 inches of rain falls annually in 
western and southern Thailand. Eastern regions have 
from 40 to 80 inches of rain each year. January tempera- 
tures average 60°F. in the north and 80°F. in the south. 
The average July temperature in Thailand is 80°F. 


The People and Their Work 


The People. The Thai people are descended from 
Mongol stock, and probably came originally from 
China. Most Thai are of medium height and have 
light-brown complexions. The Thai are closely related 
to their neighbors, the Laos and the Shans. 

About 3,000,000 Chinese live in Thailand, and they 
control much of the country’s retail trade. 


Basket-Shaped Straw Hats 
protect Thai farmers from the 
scorching sun. The farmers plant 
and harvest rice in much the 
same way as their ancestors 
did for thousands of years. The 
country is one of the leading 
rice producers in the world. 
Each person in Thailand eats 
an average of one pound of 
rice every day of the year. 


THAILAND 


The Thai language is a branch of the Indo-Chinese 
language family. The alphabet is of Sanskrit origin. 

Way of Life. Most of the people of Thailand are 
gentle, patient, law-abiding, and progressive. They arc 
lighthearted, and always ready to take time to enjoy 
themselves. A favorite Thai 
expression is mai pen rai, 
meaning i doesn’t matter. 
They like to dance and 
sing, and many of them 
play musical instruments. 
They enjoy the country’s 
ancient religious festivals. 
One of the most popular 
of these is that of the 
Wisaka Bucha, marking 
the life, death, and enlight- 
enment of Buddha. 

A favorite sport in Thai- 
land is kite fighting. The 
contestants have “male” 
and “female” kites, and the 
object is to knock the op- 
ponent's kite out of the sky. 
Fish fights are a favorite 
spectator sport. The Thai 
place bets on fish which 
fight each other in jars (see 
Ficutine Евн; Ён [pic- 
ture, Unusual Breeding 
Habits]). Other sports include boat racing and soccer. 

Many rice dishes are eaten in Thailand. Curries are 
spicy stews served with rice (see CURRY). Anak, an alco- 
holic rice drink, is popular. Many persons in Thailand 
chew betel nuts, which color the lips red and the teeth 
black. 

The panung is worn in southern and central Thailand. 
It is a piece of colorful cloth, worn so that it looks like 
baggy trousers of knee length. See CLOTHING (color 
picture, The Orient). 


Thailand is slightly smaller 
than Utah and Arizona together. 


Photo-Representatives 


Kavila, Black Star 


Cities. The city of Bangkok is the capital of Thailand. 
Chiang Mai is the largest city in northern Thailand. 
Lampang is a center of the country's lumber industry. 
See BANGKOK; CHIANG Mar; LAMPANG. 

Agriculture. Nine out of ten Thai make their living 
from farming, although only about ten out of every 
hundred acres are farmed. The best farming area is the 
central plain just north of Bangkok, where most farmers 
grow rice. 

Rice is the chief crop and food of the country. Farm- 
ing methods are often primitive. Water wheels lift water 


Rubber is Thailand’s second most important crop. It 
grows in the south. Other products include tobacco, 
sugar cane, coconuts, cotton, pepper, and corn, Lac 
is another leading product. It is a sticky substance like 
resin, which is left on twigs by certain insects, Lac is 
used in the manufacture of shellac and sealing wax. 


Farmers raise cattle and water buffalo as livestock 
and to carry burdens, 


Mining. Tin is the most important mineral of Thai- 
land. Most of it is mined by 
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Boys Build Kathongs, or small boats, to be used ina kathong 


festival, Lighted candles and offerings to the Water spirits ara 
placed in the boats, Then the boats are set o float on a river at night, | 
| 


The Golden Mount is а Buddhist mor tery in Bangkok, The 
public is not allowed to enter the large jold-covered building, 


| 
| 
| 
Teak is used widely in furniture and in shipbuilding. | 
Ironwood, rattan, and bamboo arc o ıer important 
forest products of Thailand. | 
Manufactures. Only about two per out of 100 in 
Thailand make their living from mala turing, The 
manufacturing that is done is mostly fo: local use and is | 
closely connected to agriculture. The chief industries I 
include cotton and silk weaving, and xl processing 
such as milling rice, refining sugar d producing 
vegetable oils, 
Transportation. Until the late 1800's, ‘!/hailand used | 
only primitive means of transportation. such as the 
elephant and the oxcart. Most of the тігу was iso- 


lated, and even neighboring villages were not in touch | 
with one another, In 1893, the first railroad was built. 
There are now about 2,160 miles of railroads in the 
country. Thailand was the first country in the Far East 
to use Diesel engines on its trains, 

Thailand has about 4,200 miles of highways. Much | 
of the traffic of the interior is carried on the rivers. | 
Thailand is served by several Thai and foreign airlines. 
Don Muang, Bangkok’s airport, is one of the most 
important air centers in southeast Asia. j 

Trade. Most of Thailand's trade is carried on with 
Great Britain, the United States, and near-by Asian 
countries. Rice makes up more than half of the coun- 
try’s exports. Other important exports are tin, rubber, 
teak, tungsten, and lac. Imports include textiles, metals, 
machinery, vehicles, and chemicals. 


Social and Cultural Achievements 


Education. Thai law requires that all children attend 
elementary schools. Thailand offers five years of ele- 
mentary schooling, and eight years of secondary educa- 
tion. The last two years of secondary education are 
devoted to pre-university studies. The government and 
foreign missionaries are trying to improve the educa | 
tional system by building more schools and training 
more teachers. There are five state universities in Thai- 
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Physical Features 
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EVERYDAY 
SCENES 


Bare-Footed Housewives 
buy fruits and vegetables at 
an open-air market in Chiang 
Mai. Farmers’ wives and shop- 
keepersoffer a wide variety of 
items for sale ot their parasol- 
shaded bo 


A Trained Elephant takes the 
place of a truck to carry heavy 
teak logs out of the forests of 
Thailand. The elephant rests a log 
on its tusks and holds it in place 
with its trunk. The driver gives the 
elephant orders by pressing his 
feet behind the elephant's ears, or 
by sl g his weight as he sits on 
the back of the animal. 


Rivers and Canals are ihe high- 
ways of Thailand. The people use 
boats much as Americans use auto- 
mobiles. Many Thai live in house- 
boats, Thatch-roofed houses and 
stores line the banks of the water- 


1 ways. They are built on stilts to 


raise them above water level. 
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Mattson, Black Star 
Carved Serpents’ Tails decorate the eaves of the overhanging 
roofs of temples and buildings throughout Thailand, Gold leaf, 
lacquer, and mosaics brightly color the buildings. This is one of 
the buildings at Bang Pa-In Palace north of Bangkok. Thai kings 
once used this palace as a summer residence, 


land, all located in Bangkok. Many Thai go to other 
countries for higher education, especially to the United 
States and Great Britain, 

The Arts. The gaily decorated temples of Thailand 
are among the most brilliantly colored in the Far East. 
Many are covered with lacquer and gold leaf. Thai 
music is quite different from Western music, partly 
because it uses a different scale, and partly because it is 
played on different combinations of instruments, A 
typical orchestra includes xylophones, gongs, drums, 
and cymbals. Beautiful silks and brocades are hand 
woven in Thailand. Much nielloware is made. This is 
engraved silver with inlaid black enamel, 


Government 


National Government, The head of state is a king, 
His title is “Lord of Life and Possessor of the Twenty- 
Four Golden Umbrellas.” The power of the government 
is centered in the hands of a few military officers and 


politicians. The real Political leader of Thailand is the 
premier, who heads i i 


Local Government. Each division and Province is 
under the leadership of a governor, who is closely 
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controlled by the central government in Bangkok, 
History 


Early Years. Asian tribes moved into Thailand about 
A.D. 100, Small states were founded. but fought with 
one another, Little is actually known about Thailand 
until about 1350, when a Thai state w as founded with 
Ayuthia as its capital. The Western World came into 
contact with Thailand in the early 15005, when Portu. 
guese traders and adventurers visited the country, In 
the 1600's, Thailand established trade relations with 
the Dutch, British, and French, 

During the 1600's and 1700's, Thailand took part in 
a series of wars with neighboring countries, Burmese 
forces destroyed Ayuthia in 1767, and 4 time of disorder 


followed. In 1782, Chao Phraya Chakri took over the 
tule of Thailand as King Rama I. He founded the line 
of kings which still rules Thailand. He set up his capital 
at Bangkok. 


In the 1800's. In 1851, a farsighted prince, Chao 
Fa Mongkut, became King Rama IV. He saw the need 
of bringing Thailand into closer touch with other coun- 
tries, and of modernizing the country. | uring his reign, 
Thailand was opened to the trade of all countries. This 
was done by means of treaties, some of which estab- 
lished extraterritoriality (see Extrair RRITORIALITY), 
The life of Rama IV furnished the basis for the popular 
novel, Anna and the King of Siam, by Margaret Landon, 
and the musical comedy, The King ani 1, by Richard 
Rodgers and Oscar Hammerstein 11. 

Under King Rama V, son of Rama ТУ, Thailand 
revised its laws and modernized its courts. This king 
also did away with slavery, started a public-school 
system, developed means of communication, and reor- 
ganized the armed forces, 

In the late 1800's, Thailand came into conflict with 
France, which was expanding its possessions in nearby 
Indochina. Thailand lost about 90,000 square miles of 
its eastern lands to French Indochina. 

In World War I. Thailand declared war against Ger- 
many and Austria-Hungary in 1917. As а reward for 
Thailand's help, the Allies agreed to give up their extra- 
territorial rights in the country, This gave Thailand 
complete freedom to control its own internal affairs. 

After World War I. A group of young Western-edu- 
cated Thai leaders put an end to the absolute monarchy 
in 1932. With the consent of King Prajadhipok, a 
constitutional monarchy was set up, giving the country 
а representative government, In 1933, a royalist revolt 
failed to restore the king’s absolute power. He abdicated 
in 1935 and was succeeded by his young nephew, 
Ananda Mahidol ( 1925-1946). Political power under 
the regency passed to the men who had set u p the con- 
stitutional monarchy. 

In 1939, the name of the country was changed to 
Thailand. It had been called Siam since the 1300's. 
Western Powers understood that this change meant 
that the Thai intended to extend their frontiers to 
include all the Thai people living in neighboring 
countries, ; 

World War Il. In June, 1940, France was defeated in 
Europe. Almost at once, Thailand demanded the return 
of the borderlands previously handed over to French 
Indochina. The French refused to give up the lands. 
and war began between the two countries. Japan 


entered the war on the side of Thailand, and Thailand 
won back some of the land it sought. 

In December, 1941, Japan overran Thailand, Thai- 
land resisted for a short time, and then signed a treaty 
of alliance with Japan. In January, 1942, the Thai 
premier, Pibul-Songgram, declared war on the United 
States and Great Britain. The United States, however, 
never recognized a state of war with Thailand. Japan 
rewarded ‘Thailand for its help by giving it parts of 
Malaya and Burma. 

Some Thai leaders worked secretly with the Allies 
during the war. Specially trained Allied agents entered 
Thailand and turned the country into a “listening post” 
for the Far East. In 1945, the name of the country was 
changed back to Siam. 

After World War II, Thailand won back the friendship 
of France and Great Britain, which it had lost during 
the war. It returned to them the lands that Japan had 
taken from them and given to Thailand. 

In June, 1946, King Mahidol was shot mysteriously. 
His American-born brother, Phumiphon Aduldet, be- 
came the next king. A three-man council of regency was 
set up to rule for Phumiphon until he should finish his 
studies in Switzerland. In December, 1946, Thailand 
became the fifty-fifth member of the United Nations. 

In November, 1947, a bloodless military revolution 
led by the wartime premier, Pibul-Songgram, overthrew 
the government. Shortly thereafter, Pibul-Songgram 
once again became premier. In 1949, the constitution 
was revised and political parties were outlawed. The 
name of the country was changed back to Thailand. 
Phumiphon was crowned as King Rama IX in 1950. 
In that same year, Thailand sent troops to help the 
United Nations fighting the Korean War. 

In 1951, another revolution took place. Pibul- 
Songgram was overthrown for a few hours, but was 
then restored. as head of the new anticommunist 
government. The constitution of 1932 was restored. 

Thailand received arms and other aid from the 
United States and United Nations. In 1954, it offered 
military bases to the noncommunist nations, to be used 
to help check communist expansion in Asia. Bangkok 
became the headquarters of the Southeast Asia Treaty 
Organization whichwas set up in 1954. In 1955, political 
parties were permitted to resume activities in Thailand. 

In September, 1957, Field Marshal Sarit Thanarat 
led the Thai army in a bloodless revolution which over- 
threw the government. Thanom Kittikachorn replaced 
Pibul-Songgram as premier. Thanarat again seized 
power in October, 1958. He annulled the constitution 
and outlawed political parties. Thanarat cooperated 
with the Southeast Asia Treaty Organization. In 1959, 
King Aduldet proclaimed a temporary constitution. 

In 1958, a dispute arose between Thailand and 
Cambodia over the rights to the border territory be- 
tween the two areas. Many Thai live in Burma, Laos, 
Vietnam, and the Yunnan province of China, Commu- 
nist influences in these areas have threatened the secu- 
rity of Thailand. VIRGINIA THOMPSON 


Related Articles in Wonrp Book include: 


Bangkok Mekong River Southeast Asia Treaty 
Buddhists Rice Organization 
Chiang Mai Rubber Teak 

Colombo Plan Salween River Tin 
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Questions 


In what part of Thailand do mest of the people live? 

For what arts and crafts is Thailand famous? 

What are the country's most valuable natural re- 
sources? 

What is the main occupation in Thailand? 

What is the climate like in most of Thailand? 

What king of Thailand was born in the United States? 

In what kind of houses do many of the Thai live? 

What is Thailand’s chief crop, food, and export? 

How are elephants used in Thailand? 


THALAMUS, THAL uh mus, is a paired, oval mass of 
nerve cells and fibers. Each mass is about the size of a 
lima bean, and is located deep within the base of each 
half of the cerebrum in the lateral wall of the third 
ventricle. Sensory impulses from many parts of the body 
are carried inward and upward by the sensory nerves to 
the thalamus. In turn, the thalamus sends these sensa- 
tions upward to the cerebral cortex. At that point we 
become aware of the sensations of sound, sight, taste, 


touch, pain, and temperature changes. Cart С. Francis 


Chase Manhattan Bank Money Museum 


Reverse and Face of a German Thaler Coined in 1786 


THALER, ТАН ler, also called DALER, TALER, and 
Ташко. The thaler was a large silver coin used in 
north Germany from 1519 until 1891, when it was re- 
placed by the mark. The thaler was first coined in the 
Bohemian town of Joachimsthal. The word dollar comes 
from thaler. 

THALES, THAY leez (6242-546? в.с.), was one of the 
Seven Wise Men of ancient Greece. He tried to discover 
the substance from which everything in nature is made. 
He used geometry to predict an eclipse of the sun. He 
was born at Miletus in Asia Minor. Lewis M. HAMMOND 

See also Evecrriciry (History); Seven Wise MEN 
or GREECE. 

THALIA was one of the three Graces, and one of the 
Muses. See Graces; Muse. 
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THALLIUM 


THALLIUM, THAL ih um (chemical symbol, TD) is a 
metallic element. Its name comes from the Greek word 
thallos, which means green twig. Sir William Crookes 
discovered thallium in 1861, while examining a piece 
of mineral ore in a spectroscope for traces of the ele- 
ment tellurium (see Specrroscope). He saw a bright 
green line unlike the color or pattern of any other known 
element. 

Thallium occurs mostly in the mineral ore crookesite, 
which is found in Sweden, Traces of thallium are found 
in copper and iron pyrites, and the metal is sometimes 
taken from these minerals, but most of it is found in 
the flue dust of acid-making plants. All compounds of 
thallium are highly poisonous. The poison acts much 
like lead poisoning. Thallium is used in the making of 
optical glass and to produce green flares in fireworks. 
The atomic weight of thallium is 204.39, and its atomic 
number is 81. Harrison ASHLEY ScHMITT. 

THALLOPHYTE, THAL oh fyte, is a plant in the sub- 
kingdom Thallophyta, This group includes the more 
primitive plants. They may consist of only one cell, or 
of many cells. But they do not have complex organs 
such as roots, stems, and leaves. Thallophytes include 
algae, or pond scums and seaweeds; fungi, or molds and 
mushrooms; and bacteria. Algae have chlorophyll and 
manufacture their own food. Fungi and bacteria lack 
chlorophyll, and must obtain the food they need from 
other organisms, 

See also ArGAE; BACTERIA; FUNGI. 

THAMES, temz, RIVER, is the longest and most im- 
portant waterway in Great Britain. Roman writers 
mention it as the Tamesis, and the name is probably a 
Celtic word which means broad river. 

The River Thames rises in the Cotswold Hills in 
south-central England, and flows in a generally east- 
ward course for about 215 miles. Many places of inter- 
est, such as Eton, Oxford, Henley, Windsor, Hampton 
Court, Richmond, and Kew lie on the banks of the 
Thames above London. The chief towns below London 
include Greenwich, Gravesend, and Woolwich. The 
river flows past the Houses of Parliament and the Tower 
of London. Boats can sail up the river to within 18 miles 
of its source. Ocean tides sweep up the River Thames 
as far as London. 

The river has been deepened below London Bridge so 
that the largest ships can reach the docks of London. 
‘These docks occupy 35 miles of the riverbank below the 
heart of the city. Ships from all parts of the world crowd 
the mouth of the river. The upper course of the River 
Thames is noted for its quiet beauty. 

At London Bridge, the Thames is 2 50 yards wide, and 
at Gravesend it is тоо yards wide. About 20 miles 
farther downstream, the mouth is 5% miles wide, and 
increases in width to 18 miles asit flows to the North Sea. 

The Thames Valley is important in English history. 
The British statesman, John Burns, said that the River 
Thames was the finest river in the world “because it 
runs liquid history.” Francs Н. Herrick 

See also BLACKWALL TUNNEL; RUNNYMEDE. 

THAMES RIVER, BATTLE OF. See War or 1812 
(Chief Battles of the War). 

THANATOPSIS. Sce American LITERATURE (The 
National Era); Bryant, WILLIAM CULLEN. 
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GEORGE B. CUMMINS 


THANATOS, THAN ah tohs, was the god of death in 
Greek mythology. He was a brother of Hypnos (Som. 
nus), or sleep. Thanatos carried away the spirit when a 
person died. He and Somnus lived in a cave near the 
river Lethe. See also Somnus, 

THANE, thayn, is an Anglo-Saxon title which was 
used for many years in early England. I'he word thane 
had many meanings. At various times jt meant servant, 
attendant, retainer, or official. Early England had a 
system of thanehood which was similar to the later 
system of knighthood. Thanehood was open to free- 


men, not of noble birth, who fulfilled the following con- 
ditions: gaining control of a certain amount of land, 
making three sea voyages, or taking holv orders, 

A thane of ordinary standing was sometimes known 


as "lord of the manor." In time, a successful thane 
might become an earl, or member of the actual nobility, 
In wartime, the thane was part of the king’s personal 
bodyguard. The title of thane was no longer used after 
the reign of Henry II. 

THANKSGIVING DAY. In the Unid States and 
Canada, а day is set aside each year as Thanksgiving 
Day. On this day, people give thanks wiih feasting and 
prayer for the blessings they may have icceived during 
the year. The first Thanksgiving Days were harvest festi- 


ALWYN SCHAPIRO 


vals, or days for thanking God for plentiful crops. For 
this reason the holiday still takes place late in the fall, 
after the crops have been gathered. For thousands of 
years people in many lands have held harvest festivals. 


The American Thanksgiving Day probably grew out 
of the harvest-home celebrations of England. 

In the United States, Thanksgiving is usually a fam- 
ily day, celebrated with big dinners and joyous re- 
unions. The very mention of ‘Than ing often calls 
up memories of kitchens апа pantries crowded with 
good things to eat. Thanksgiving is also a time for seri- 
ous religious thinking, church services, лпа personal 
prayer. 

The First New England Thanksgiving. The fist 
American Thanksgiving Day was celebrated during the 
second winter the Plymouth colonists spent in the New 
World. The first dreadful winter in Massachusetts had 
killed nearly half of the members of the colony. But new 
hope grew up in the summer of 1621. The corn harvest 
brought rejoicing. Governor William Bradford decreed 
that December 13, 1621, be set aside as a day of feasting 
and prayer, to show the gratitude of the colonists. : 

The women of the colony spent many days preparing 
for the feast. They boiled, baked, and roasted. The 
children helped by turning roasts on spits in front of 
open fires. The Indians brought wild turkey and veni- 
son, or deer meat, as their share. The men of the colony 
brought geese, ducks, and fish. The women served the 
meat and fish with journey cake, corn meal bread with 
nuts, and succotash. The dessert was pumpkin, stewed 
in maple sap. Everyone ate outdoors at big tables. ‘The 
people spent three days in feasting, prayer, and singing- 
Then they returned to their tasks. 

Later Thanksgiving Days in the United States. The 
custom of Thanksgiving Day spread from Plymouth to 
other New England colonies. During the Revolutionary 
War, eight special days of thanks were observed lor 
victories and for being saved from dangers. On Nov. 
26, 1789, President George Washington issued a gen- 
eral proclamation for a day of thanks. In the same 
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Reproduced by permission of the Art Institute of Chicago 


Thanksgiving, а Painting by Doris Lee, Shows Women Preparing the Traditional Foods for Thanksgiving Dinner. 


year the Protestant Episcopal Church announced that 
the first Thursday in November would be a regular 
yearly day for giving thanks, “unless another day be 
appointed by the civil aut 1orities."" 

For many years there was no regular national Thanks- 
giving Day in the United States. Some states had a 
yearly Thanksgiving holiday, and others did not. But 
by 1830 New York had an official state Thanksgiving 
Day, and other northern states soon followed its ex- 
ample. Virginia was the first southern state to adopt the 
custom. Ít proclaimed a Thanksgiving Day in 1855. 

Mrs. Sarah Josepha Hale, the editor of Godey's Lady's 
Book, worked for 30 years to promote the idea of a 
national Thanksgiving Day. She sent out pleas through 
the columns of her journal and wrote letters to the vari- 
ous Presidents. In 1863, President Lincoln issued a 
proclamation setting aside the last Thursday of Novem- 
ber in that year “аз a day of thanksgiving and praise to 
our beneficent Father.” See HALE, SARAH JOSEPHA. 

Each year afterward, for 75 years, the President of 
the United States formally proclaimed that Thanks- 
giving Day should be celebrated on the last Thursday 
of November. But in 1939 President Roosevelt pro- 
claimed "Thanksgiving Day to be celebrated one week 
earlier. His purpose was to help business by making the 
shopping period between Thanksgiving and Christmas 
longer. Congress finally ruled that after 1941 the fourth 
Thursday of November would be observed as Thanks- 
giving Day and would be a legal holiday. 

Thanksgiving Day in Canada is celebrated in much 


the same way as in the United States. It was formerly 
celebrated on the last Monday in October. But, in 1957, 
the Canadian government proclaimed the second Mon- 
day in October for the holiday. — Exizanems Hoven Securisr 

THAR, or INDIAN, DESERT, stretches northwest of 
the Aravalli Range in India across Rajasthan to the 
Indus River plain in Pakistan. The Punjab region forms 
its northern limits. For location, see Innia (color map). 
The desert covers 74,000 square miles. Less than 10 
inches of rain falls there annually. The few people 
raise some sheep where the soil has enough water for 
grass. However, large irrigation projects have been 
started in the Thar Desert. Рипллрз TALBOT 

THATCH ROOF is regarded as the oldest form of 
roofing. See pictures of thatched roofs with the articles 
COLONIAL LIFE IN America, LAKE DwELLING, and 
SHELTER. 

THATCHER, a variety of wheat. See Wueat (Breeding 
Disease-Resistant Wheats). 

THAUMATROPE. Scc Motion Picture (Early 
Developments; picture, The Thaumatrope). 

THAYENDANEGEA. Sec Brant, JOSEPH. 

THAYER, SYLVANUS (1785-1872), was an American 
army officer who became known as “Father of West 
Point.” From 1817 to 1833, Colonel Thayer served as 
Superintendent of the United States Military Academy 
at West Point. His long service allowed him to impress 
his professional standards and his ideas of duty, honor, 
and loyalty on several generations of cadets. He was 
born at Braintree, Mass. н. A. DEWEERD 
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THEATER, THE wh ter. Any place where people act in 
plays is a theater, It may be a large and beautifully 
decorated auditorium like Radio City Music Hall in 
New York City, or it may be a bare attic where children 
dress up in castoff clothes and make up their own plays. 
It may be called by different names: playhouse, opera 
house, arena, amphitheater, or palaestra. The appear- 
ance and size of a theater are not so important as the 
imagination of the audience, the talent of the actors, 
and the subject of the play. With these ingredients, and 
with enthusiasm, anyone can turn the most poorly 
€quipped theater into a place of magic and illusion. 


Kinds of Theaters 


Until almost 1900, the chief kinds of theaters were 
those in which actors performed plays in person. Such 
theaters are called legitimate theaters, Next in impor- 
tance were theaters for the Opera; variety, or vaudeville, 


picture theater, The other was the radio and television 
theater, often called “the theater of the air.” 
Legitimate Theaters. The professional le 
ater reached the height of its development around 1900, 
At that time there Was scarcely a town of any size in 
Europe or America without at le c 


gitimate the- 


vere important to the 
actors spent much of 
t with them the plays 


of Shakespeare, or such American classics as Uncle Tom’s 


Cabin and Rip Van Winkle. 
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п, Donald Ocnslager 


Theaters in the United States range fr 
houses, which seat several hundred persons, t< 


m large Broadway 
small country barns, 


Motion-Picture Theaters. By 191 j, the motion picture 
Was so popular that the legitimate theater began to 
decline. When talking pictures arrived, about 1928, the 
decline became acute. By 1940, only about 200 profes 
sional playhouses remained in the en ire country. Щ 
their place, motion-picture theaters were built in every 
city, town, and village. a 

Community Theaters. Many cities and communities 
in the United States have their own the uters, Outstand- 
ing examples of civic theaters are found at Pandi 
Cleveland, New Orleans, New York City, Dallas, an 
Charleston. At least half of the more than 500 ec 
munity theater groups in the country have their Me 
Playhouses, Civic theaters have led to the growth o 
Summer stock, or “straw hat," theaters. These operate 
in almost any type of building during the summer. They 
change their programs every few wecks, and give per- 
Sons an opportunity to work in all phases of theater. 

School Theaters. Few school activities offer a better 
Opportunity for fun, excitement, and practical training 
than does the school play. A wide variety of abilite 
can be used in this type of amateur theater. Rounding 
up dramatic talent is only part of play production. 
There are jobs for a great many students, as actors, aS 
stagehands and costume designers, and as the ushers 
who seat the audience, d 

The amateur theater had its greatest growth in ше 
schools. Today dramatic art is an approved subject for 
study in most high schools and colleges. In many unt 
versities and colleges, complete departments of dramatic 
art have been established. Some universities have fine 
theaters of their own. Students produce plays for their 
Own experience, as well as for the community. 


Any school can do effective theater work. Some of 
the most beautiful and impressive plays have been sim- 
ple dramas, artistically presented. Good planning is 
essential. Play rehearsals must result in familiarity with 
the actors’ parts, the action of the play, and the spirit 
of the drama. Rehearsals must give the actors the poise 
and self-confidence that will put the play across. One 
or more persons must know or learn how to apply make- 
up skillfully Designing and making costumes is an im- 
portant activ ity that girls enjoy. It often calls for shrewd 
planning of materials and colors, and some resourceful 
rummaging in old trunks in home attics. The construc- 
tion of scenery makes use of artistic skill and some 
knowledge of carpentry. Electrical knowledge helps in 
contriving effective lighting for the stage. Often musical 
accompaniments must be arranged, or a whole orches- 
tra assembled from school talent. 

All these preparations in school theater work offer 
opportunities for expression and for learning. Even small 
children can help build scenery for their own plays. 

Early Theaters. By contrast with the modern theater, 
the earliest theaters of Greece and Rome were rather 
crude affairs. The Greek theaters, such as the Theater 
of Dionysos, were outdoor theaters, often built against 
a hillside, with seats on a rough scaffolding. They were 
so immense that they often seated 10,000 to 40,000 
people. As a result, the actors could not be heard by 
everyone. Masks were worn, in which were small mega- 
phones to help the audience hear. There was little stage 
equipment. Curtains and scenery were unknown, and 
the actors were all men. Women’s parts were taken by 
young men 

Drama remained alive in Europe throughout the 
Middle Aces. The first English theater was built by 
James Burbage in 1576. He called it The Theatre. In 
‘America, one of the earliest performances of a play took 
place in a warehouse in Philadelphia in 1749. The play 
was Cato, by Joseph Addison. 

The first permanent theater in America was built in 
Philadelphia in 1766, There, on April 24, 1767, the 
first American play, The Prince of Parthia, was presented. 
The first really complete theater in the United States 
did not open until 1794, after the Revolutionary War. 
This was the Chestnut Street Theater in Philadelphia. 
By the end of the 1800's, almost every town and city in 
North America had its permanent playhouse. Today 


The John Street Theater was the first play- 
house in New York City. 


THEATER 


there are hundreds of theaters throughout the country 
whose structures show the progress of almost every art 
and science. Magnificent buildings, interior beauty and 
comfort, and spectacular grandeur on stage are a part 
of their entertainment value. 


Arrangement of a Typical Theater 


A theater includes two main areas: the stage, and the 
section where the audience sits, or the auditorium. The 
size of the combined areas is determined by the type 
of theater, Modern legitimate theaters have tended to 
become smaller, so that the entire audience may easily 
see and hear the actors. But the degree of sound and 
the size of the image on a screen can be regulated in a 
motion-picture theater to correspond to the size of the 
auditorium. The increase in popularity of the motion 
pictures has made these theaters become larger. Their 
furnishings and decorations are often far more lavish 
than those of legitimate theaters. But their stage equip- 
ment is usually poorer. 

The Auditorium. The auditorium is a large, enclosed 
space containing rows of seats, usually on a sloping 
floor. The seats are arranged so that every person in the 
audience gets a clear view of the stage. One or more 
balconies may project over part of the main floor. An 
entrance hall, or foyer, leads into the auditorium. The 
box office, or place for the sale of tickets, is usually near 
the entrance. Rest rooms and cloakrooms are generally 
off the foyer. 

Theaters have made great progress in providing for 
the comfort of the audience. Wooden benches and chairs 
have given way to upholstered seats with springs. Sound 
(acoustical) engineers have eliminated echoes as well as 
silent (dead) spots from the auditorium, so that every- 
one may hear. Air conditioning makes the theater com- 
fortable in all weather. The newest theaters have nar- 
rower auditoriums, with more slope to the floors, and 
no side balconies. 

The Stage. A framing wall, called the proscenium, 
faces the audience and separates the auditorium from 
the stage. The whole area behind the proscenium, in- 
cluding the raised platform on which the action of the 
play takes place, is called the stage. An opening, in 
the form of a square or curved arch, cuts through the 


The Stage of the John Street Theater was almost as wide as the small 
frame building. The audience sat on long pewlike wooden benches. 


Brown Bros. 


Natorl, Black Star 


Japanese Stage Settings Follow Traditions That Are Hundreds of Years Old. 


proscenium to provide a view of the stage. The opening 
is covered by a curtain which is lifted or drawn aside 
when the play is being performed. The spaces at either 
side of the proscenium arch are known as the wings, In 
the space above the arch, pieces of scenery and lighting 
equipment may be raised or lowered by means of lines 
or ropes. These operations are spoken of as flying, and 
this space is called the flies. 

Dressing rooms and property rooms occupy spaces 
elsewhere, usually behind the stage, and often on several 
floor levels. Scenery storage rooms, or docks, may be 
back of the stage or beneath it. A small space, called 
the prompter's box, opens at the front of the stage, and a 
shield hides it from the audience. An electrician often 
uses this box to handle the lights by remote control. A 
sunken space, known as the orchestra pit, occupies the 
area directly in front of the stage. The musicians sit 
here without cutting off the view of the stage from the 
audience. When no orchestra is needed, a temporary 
covering often hides the pit. 

Stage Settings. Technical inventions have made pos- 
sible an almost unlimited variety of stage settings, New 
devices for shifting scenery permit quick changes. The 
revolving stage allows several settings to be prepared in 
advance. These can be shown to the audience one after 
the other with scarcely any loss of time between scenes, 
In 1896, the Germans introduced the revolving stage 
to Europe. But the Japanese had invented a revolving 
stage more than a hundred years before that. Other 
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devices for changing scenes include 
the sinking stage, and the wagon stay 
German inventions. Another German 
plaster dome which curves around the 
This is called a sky dome, or kuppelhor ^. When prop- 
erly lighted, it looks like a real sky. Most theaters in 
the United States are not occupied by permanent com- 
panies, as they are in Europe. Therefore, American 
theaters have not made as much use of many of these 
devices as the European theaters have. The stage set 
tings for American productions are usually designed to 
be packed and moved easily, so that traveling compa- 
nies can take them on tour. Р 
Stage designers have contributed as much to settings 
as have the engineers. At the close of the 1800’s, it was 
the fashion to make stage settings look as real as possible. 


sliding stage, 
These are also 
ntribution is a 
k of the stage. 


Audiences marveled at scenes, both indoor and outdoor, 
in which every detail appeared exactly as it would in 
an actual place. In America, the most successful pro- 


ducer of such realistic scenes was David Belasco (r4 
1931). When this fashion was most popular, various 
artists began to insist that a stage setting should not be 
just a photographic copy of a natural scene. They 
lieved that settings should be simpler and designed hr i 
more imagination. The two leading artists who he 

this theory were Adolphe Appia, a Swiss, and Gordon 
Craig, an Englishman. Their writings were largely "d 
sponsible for a new type of stage setting, which deve 
oped into an important form of creative art. Outstanding 


Macdonald Carey, Paramount star, Make-up Expert Wally Westmore applies Plain Talcum Powder is patted onto 
as he cppears before stage make-up dark brown foundation cream as base for face to set wrinkle base before next 
changes his entire appearance. bringing out wrinkles. step in making-up. 


Highlights on Face are worked in with broad Area at Temple is retraced with sha- 
strokes of a brush. Highlights also appear be- dow. Shadows on cheeks will give them 
the hollow appearance of old age. 


Liquid Over-all Base is patted on 
areas of face not shadowed. Base is 
also applied to lips. side all shadows. 
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nore. Captions by Wally Westmore. 


of Paramount and House of Westm 
il ta eki Т 
Wrinkles Are Lined in with brown Hair Is Powdered а silvery-gray, and a Under vere ee 
pencil. Highlighted lower eyelid gives mustache is attached with spirit gum to com- fingers, young ШЫ as g 
watery, drooping, aged effect. plete the make-up work. into a sixty-year-old man. 


Bud Fraker and Don English, courtesy 
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American stage designers include Robert Edmond 
Jones, Les Simonson, Donald Oenslager, Norman Bel 
Geddes, and Jo Mielziner. Е 

Lighting. The invention of electricity provided the 
theater with an almost endless variety of lighting effects. 
One or two electricians control the lights through a 
complicated switchboard. This job requires great skill. 
The changes in lighting must be timed with the action 
on the stage. The first use of electricity for theater 
lighting was at the Grand Opera House at Paris in 1881. 

Safety Precautions. Today, all possible measures are 
taken to insure safety from fire. Each city has its own 
regulations concerning these precautions. The regula- 
tions control the material used in building, the number 
and location of exits, the width of aisles, the number of 
seats next to each aisle, and the location of storage 
rooms. They also provide for safety locks on doors and 
for the fireproofing of scenery. For example, an asbestos 
curtain must be hung in the proscenium arch to prevent 
the spread of fire from stage to audience. Any area con- 
taining material which might easily catch fire must be 
covered by an automatic sprinkling system. 


Scenery Construction 


Scenic effects can contribute greatly to the success of 
a show. A well-timed performance depends to a large 
extent on silent and speedy shifting of scenery. 

Unit scenery is assembled from basic pieces called 
flats. Plain flats, door or arch flats, window flats, and 
fireplace flats can be combined with simple stage prop- 
erties to form almost any type of indoor setting. Flats 
can also be used with tree trunks or other properties to 
make many kinds of outdoor settings. 

Most present-day stage designers tend to create 
imaginative settings that emphasize the mood and 
atmosphere of a play, rather than construct reproduc- 
tions of actual scenes. Well-combined flats, interesting 
lighting effects, and a few simple stage properties can 
often suggest a scene better than elaborate details or 
realistic scenery. 

Plain Flats. Flats are made according to standard 
methods of construction, which vary only in minor de- 
tails. They can be of almost any height up to twenty 
feet. But the standard width is never more than 5 feet 
9 inches, because wide flats cannot be shipped by rail. 
Narrow flats are called Jogs. Two or three flats can be 
hinged together to form folding screens. 

Much of the material for building flats usually can 
be secured from local hardware, dry-goods, and lumber 
dealers. Special hardware and certain kinds of cloth will 
have to be obtained from a theatrical supply house. 

Frames for flats are made of well-seasoned white pine. 
Tt must be cut to exact measurements and accurately 
fitted. Otherwise, the flat will be lopsided. 

How to Make Flats. A plain flat 12 feet high and 5 
feet 9 inches wide will require the following material: 
Lumber: 

1" x 3" White Pine: 

2 pieces 11/6” long for sides, or stiles; 
2 pies 5/9" long for top and bottom sections, or 
rails; 


1 piece 5/3” long for center brace or toggle b. 
1" x 2" White Pine: Mead 
2 pieces 3’ x 6" long for corner braces, 
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Hardware and Fittings: 


4 lash cleats 
1 lash-line eye 
1 brace cleat 
4 corner blocks of profile board 
6 keystones of profile board 
1 stage brace with foot iron 
1 stage screw 
8 No. 5 corrugated cleats 
No. 4 carpet tacks 
No. 9 wood screws 
11" clout nails 
No. 8 sash cord, 8 feet long 
Wheat paste 

Cloth: 
41 yards of unbleached muslin, 
canvas is better for permanent flat 
chased already flameproofed at slis 
Ordinary material can be flamepr: 
it with a 40 per cent solution of 


- Obtainable 
from theatrical 
supply house 


wide. "Theatrical 
and may be pur. 
t additional cost, 
fed by saturating 
sodium silicate, 


Construction. Place the stiles and the rails on the floor 
to form a rectangle. The top and bottom rails should 
rest on the ends of the stiles to make a straight joint 
Fasten the joints with corrugated cleats, and reinforce 
each corner with corner blocks. ‘Tesi the corners fre- 
quently with the square to insure truc right-angle joints. 
Attach the corner braces diagonally to the rails and 
stiles at top and bottom right-hand corners. Fasten them 


with keystones. Place the toggle bar across the center 
of the stiles and attach with keystones. Screw the lash- 


line eye to the inside edge of the right-hand stile near 
the top. Fasten lash-line cleats in positions indicated. 
Then turn the frame over. 

Covering. Stretch muslin across the entire front of the 
frame and tack temporarily at each corner. Continue 


to tack muslin around all sides of the frame, placing 
tacks about 6 inches apart and one inch from edge. 


Stretch muslin firmly, but not too tightly, as it will 
shrink during painting unless it has been pre-shrunk. 
Paste loose flaps of muslin to the frame with wheat 
paste. Cover the entire surface of the muslin with the 
same paste, using it as a size. When the muslin is thor 


oughly dry, it is ready to be painted. 

Door Flat. The method of constructing the door flat 
resembles that of the plain flat, except for raising the 
toggle bar and adding two short stiles braced with short 
toggles to form the opening into which the door unit 
is set. A saddle iron is mortised into the frame across 
the bottom to make a level reinforcement. Stretch the 
muslin across the entire front of the frame and cut away 
the excess material across the door opening after you 
have finished tacking. 

Door Unit. The door unit consists of a frame and a 
door, or shutter. The frame is made up of the facing, or 
trim, to which the depth piece, or jamb, is attached at 
right angles. The lower part of the jamb is called the 
sill. The trim, jamb, and sill are all made of "x 6 
white pine. They are first assembled separately with 
straight joints, and then put together with finishing 
nails. Reinforce the inside joining edges with angle irons. 
Bevel the edges of the sill to keep performers from 
tripping over it. k 

_ The door shutter is made of four pieces of 1” x 6” white 
pine, put together with straight joints to form a rec 
tangle. One or more crosswise or upright panels add 
more realism to the appearance. The offstage side of 
the shutter is covered with wallboard, trimmed to fit, 


BEHIND THE 
FOOTLIGHTS 


Actors Apply Makeup before mirrors 
framed in bright lights to give the 
same effect as the lights on stage. 


The Director interprets the 
play, much as an orchestra 
leader interprets a symphony. 
He gives the actors and ас- 
tresses directions in playing 
their individual roles. 


Scenery is lowered into place | 
or raised out of the way by %, 
means of ropes and weights 
suspended above the stage. 


The Property Man sees t 
all props, or stage furnishi 
are on hand, He may hay 
to hunt scarce objects. 


charge of the enti roduc- 
tion once the play ns. He 
must see to it that actors and 
stage crew get their eves. 


The Stage po has 


The Electrician works from a 
light-plot which gives him his 
cues for operating the lights. 
A number or a letter stands 
"each.of the light switches: 


The Carpenter makes stage 
trees on wooden frames cov- 
ered with chicken wire and 
muslin. He and his crew get all 
the scenery ready for the show. 


Actors usually rehearse the 
parts from pages called side: 
Each side contains one а 
part with its cues d 


Karger, Pix 
Simple, Bright Stage Settings and the colorful costumes of 
the pioneer days in the West provided a cheerful atmosphere 
for the gay music and dancing of tuneful Oklahoma! 


and nailed in place. Real doors are too heavy to use, 

Attach a simple thumb latch to hold the door in 
place. Since the door is not set inside the frame, a 
regular door latch with knobs cannot be used. But a 
fake knob may be attached, if desired. 

Hang the shutter on the jamb with strap hinges, 
allowing three fourths of an inch clearance from the 
floor. One flap of each hinge will have to be bent to 
fit around the edge of the shutter. Attach one flap, end 
down, of a strap hinge to each offstage side of the jamb. 
Set the completed door unit into the door flat so that 
the back of the trim rests against the outside surface of 
the flat. Lock the unit into place by turning down the 
loose flaps of the strap hinges on the jamb and wedging 
them against the inner toggles of the door flat, 


Window Unit. The window unit is made u 


р of a frame 
and a casement. The frame is built of 1" 


purposes, but the screen gives the a 
Hang the casement to the edge of 
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hinges. Attach a screw eye to th: 

the casement to hold it in plac: 

may be hung from rods whic! 
window trim. 

Painting. Scenery paint is mad 
with ground dry pigments, water 
ground glue. Most paint dealers са 
ready-mixed casein paints can a 
scenery. The colors can be altered Dy adding dry pig. 
ments. A series of flats which mus: 1 in color should 
be painted at one time, and en ! paint should be 
mixed to cover them all, 

A small picture of a landscape ‹ 
the flats by squaring off the picture, anc 
the squares to scale on the flats. 1 
guide in tracing the outlines of the de 

Various effects can be obtained ac 
in which the paint is applied. It ıı е squeezed on 
with a sponge, or brushed, sprayed, or spattered, 

The color of the lighting will affect the color of the 
paint. Amber-colored lights, for example, will tend to 
make blue paint appear greenish. А san iple of the paint 
can be tested under various lighting ts to determine 
the color value before the entire set has been painted, 

Assembling and Setting Up. Insert the hook of the 
Stage brace into the brace cleat on flat. Twist the 
brace around, and fasten the foot to | stage floor with 
the stage screw. The screw should Lx serted between 
two floor boards. 

Bring the next flat into line with i 
lash line on the left-hand flat and bı 
top lash cleat of the right-hand flat. € 
around the next cleat on the left-h 
finish by bringing the line around the t 

on both flats. Pull the line taut and 
tie-off hitch. Not every plain flat need 
All corner flats need one, and door fl 
two. Corner flats also need stop cleat 
prevent slipping. ; 

Framing the Setting. The sides of ihe setting are 
usually framed and hidden by two black units called 
tormentors. A tormentor may consist of two hinged flats 
covered with black opaque cloth or cloth painted black. 
The top of the setting is framed by a black vertical strip 
called the teaser, and made of heavy cloth or other ma- 
terial. Cloth should be of double thickness and weighted 
at the bottom with a small chain. The teaser may be 
hung on ordinary shower-curtain hooks from a metal 
pipe suspended by ropes from the ceiling. A teaser is 
usually sufficient to hide the top of the setting on small 
Stages. Large settings often require a false ceiling 
suspended from the flies. The teaser also hides spotlights 
or other lights. When the theater is darkened, the teaser 
and tormentors serve to direct the eye inward toward 
the lighted stage, 

Stage Properties. All the Objects used on the stage 
except the painted scenery and the costumes are called 
Stage properties, or Props, whether they are real or false. 
They must be €asy to move and set into place. But 
properties which must bear the weight of an actor also 
need to be of sturdy construction, Furniture props are 
therefore usually real. But real trees, columns, big rocks, 
and similar objects are obviously too heavy for stage 
Purposes. Reproductions must be made of lightweight, 
inexpensive materials, 
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Trees. Tree trunks will be found adequate for nearly 
all scenes calling for trees. Realistic appearing foliage 
cannot be duplicated on the stage without great ex- 
pense. But several tree trunks before a background of 
painted flats can suggest a deep forest if the tops of the 
trunks are high enough to extend beyond the range of 
vision of the audience. 

A lightweight tree trunk can be made by first cutting 
two irregular disks of white pine, one inch thick. The 
circumference of the disks will depend on how thick the 
tree trunk needs to be. The disk for the top of the trunk 
should be smaller than that for the bottom. Cut wooden 
laths in lengths to correspond to the necessary height 
of the tree trunk. Nail one end of each lath to the edge 
of the top disk, spacing the laths about one inch apart. 
The bottom ends are then nailed to the edge of the 
bottom disk. Cover this framework with chicken wire. 

The outer covering of the trunk is made of unbleached 
muslin, tacked to the edges of the top and bottom disks 
in irregular folds. Melt ground glue in hot water and 
soak the muslin thoroughly with the glue. Form the wet 
muslin into long creases to look like the bark of a tree. 
Allow the muslin to dry completely. Then cover the 
entire trunk with light brown paint and add irregular 
streaks of slightly darker brown. 

Gnarled roots and short branches can be built in a 
similar fashion and added to the main trunk. Support 
the tree on the offstage side with a stage brace. 

Columns. The construction of a column resembles that 
of the tree trunk, except that the top and bottom disks 
are perfectly round and of the same size. The laths are 
covered with wire screening instead of chicken wire. The 
muslin is stretched tight instead of being laid in folds, 
and is sized with wheat paste. Set the column on a 
square base built of white pine. Run a wire through a 
piece of garden hose and fasten around the bottom of 
the column as a finishing detail. Cover the column, 
hose, and base with white paint. Fluted columns can 
be simulated by attaching the muslin directly over the 
laths. Saiurate the muslin with wheat paste and press 
between the laths while it is wet. 

There are many other stage properties which can be 
constructed by the amateur designer. Today, plastic 
materials are used extensively. One kind, which is 
unbreakable and waterproof, may be used for purposes 
ranging from drapes to picket fences. 


Careers in the Theater 


For thousands of stage-struck young persons, the 
theater beckons as a glamorous career. For the few 
hundred who become successful actors and actresses, a 
theatrical career is very rewarding. Stage stars make 
large salaries, either in the theater or in such related 
fields as radio, television, and motion pictures. But 
the achievement of stardom is often a long and weari- 
some task, full of uncertainty. 

The would-be actor can begin his training in school. 
Many high schools and almost all colleges have courses 
in dramatic arts, and almost all schools give a few plays 
each year. Clubs and church groups also often give 
opportunities to budding actors. There are several 
schools devoted entirely to acting, and young actors can 
gain experience in little theater and summer theater 
groups. 

Many experienced actors recommend that young per- 
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sons begin their careers in traveling stock companies. 
They argue that in such companies actors learn a great 
deal because they play so many different parts. Once 
an actor is ready for a professional career, he can seek 
jobs through booking agencies or by taking a small 
position in the entertainment world where he can hope 
to have his talents recognized. 

The theater provides jobs in all areas. For each actor, 
there are probably 10 other people employed offstage. 
The technical group is the largest. It consists of a stage 
manager, stagehands, carpenters, electricians, lighting 
crew, and sound crew. Other workers behind the scenes 
include set designers and builders, costumers, dressers, 
and make-up artists. They usually have technical training 
and experience, and have worked in many productions. 

The producer and his staff make up an important 
group. The producer manages the over-all operations of 
the play. He takes care of the finances of the show, and 
hires the writers and directors. Some productions may 
also require choreographers, music directors, and musi- 
cians. The production staff arranges for the use of a 
theater and theater staff, including ticket sellers and 
ushers, This staff also handles advertising and publicity 
for the play. Grenn Huanes 

Related Articles. Scc the biographies relating to Thea- 
ter which appear in the Brocrapry section of the READ- 
Inc AND Stupy Gume under the headings: Actors, 
Actresses, and Entertainers; Dancers; Designers; Directors 
and Producers. See also the following articles: 


Amphitheater Pageant 

Burlesque Pantomime 

Dancing (Stage Dancing) Puppet 

Drama Shadow Play 

Little Theater Showboat 

Minstrel Show Tableau 

Motion Picture Theater, Children’s 
Vaudeville 


Opera 
Outline 
1. Kinds of Theaters 
A. Legitimate Theaters 
B. Motion-Picture Theaters 
С. Community Theaters 
Il. Arrangement of a Typical Theater 
A. The Auditorium D. Lighting 
B. The Stage E. Safety Precautions 
С. Stage Settings 
Ш. Scenery Construction 
A. Plain Flats D. Assembling and Setting Up 
В. How to Make Flats E. Framing the Setting 
C. Painting F. Stage Properties 
IV. Careers in the Theater 
Questions 
When and where was the first permanent theater built 
in America? What was the first play given there? 
What is a legitimate theater? What other kinds of thea- 
ters are common? 
What are the two main areas of any theater? 
Why can motion-picture theaters be larger than 
legitimate playhouses? 
What is the meaning of: (a) proscenium? (b) stage? 
(c) wings? (d) flies? (e) orchestra pit? 
Who developed the revolving stage? 
Why must much of the scenery for American theaters 
be made so it can be packed and moved easily? 
For what is David Belasco noted? How did ideas about 
stage design change after Belasco's time? 
What is unit scenery? What is a “jog”? 
What are “props”? 
How can stage “trees” be made? 


D. School Theaters 
E. Early Theaters 
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THEATER, CHILDREN'S 


THEATER, CHILDREN'S, Special dramatic entertain- 
ment for children may be presented in a special chil- 
dren’s theater, in a church or school auditorium, or in a 
theater otherwise used for adult entertainment. The 
actors may be adults, or children, or both. Some chil- 
dren’s theaters use young professional actors as the 
players. Many universities and colleges have theater 
groups which work to create better plays for children. 
The outdoor theater, with its music and dancing, also 
may offer children's entertainment. Entertainment for 
children includes some motion pictures and most 
marionette shows. 

One of the outstanding children's-theater groups is 
the Juvenile Theater Guild of New York City. Two 
hundred children belong to this guild, It performs in the 
Heckscher Children's Theater, which many people 
think is the most beautiful children's theater in the 
world. Fairy-tale murals decorate the colorful interior of. 
this building. 

Another well-equipped children’s playhouse is in Los 
Angeles, Columbia, S.C.; Boston; Chicago; Seattle, 
Wash.; and Indianapolis, Ind., also have well-known 
children's-theater groups. Chicago's Kenneth Sawyer 
Goodman Memorial Theater has presented many pro- 
grams for older children. The Jack and Jill Players in 
Chicago present plays by and for children of 
Many little-theater groups throughout the 
States produce excellent children's plays. 

In Europe, the children's theater is popular. Perhaps 
no city in the world produces so many fine plays for 
children. and young people as London, During the 
Christmas holidays, a Special kind of children's play 
called the pantomime is extremely popular in all parts of 
England. 

People the world over know such children’s plays as 
Alice in Wonderland, Pinocchio, Treasure Island, Little 
Women, Sleeping Beauty, and Robin Hood. Childre 
theater work provides suitable а 
entertainment for children. It 
preciate and understand the 
contemporary dramatic art, 
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their invasion of Greece in 480 n. ebes fought fre- 
quent wars with Athens. The most portant of these 
was the Peloponne: ian War, which b ran іп 431 B.C, 


when a Theban force attacked Plata After this war, 
the Boeotian League fell to pieces under the tyrannical 
rule of Sparta. It became important in between 379 
and 374 в.с. through the patriotic cfTorts of Pelopidas. 
In 371 B.c. the Thebans, led by Epaminondas, won a 
victory over the Spartans at Leuctra, and thus gained 
control over Greece, 

When Epaminondas died in 362 в.с., Theban control 
of Greece came to an end. The exhausted Greek states 


Ewing Galloway 


Children's Theaters are 
popular at summer camps. The 
campers sometimes wear hand- 
made costumes in the plays 
Performances are often held 
outdoors, where natural scen- 
ery provides settings. 


came under the rule of Philip of Macedon and his am- 
bitious son, Alexander the Great. The Thebans revolted 
against ‘Alexander, and he punished them by destroying 
their city. Thebes was rebuilt in 316 в.с., and was im- 
portant under the later Roman Empire. The city 
flourished as a center of the silk trade during the A.D. 
1000's and 1 100's. Thebes began to decline when the 
Turks gained control of the city. Thivai, a country town 
with a popu ation of about 12,000 persons, now occupies 
the site of the city. C. BRADFORD WELLES 

See also CapMus; PELOPIDAS; PINDAR. 

THEILER, 747 lur, MAX (1899- ), a South Afri- 
can research physician and bacteriologist, received the 
1951 Nobe prize in physiology and medicine for his 
discoveries concerning yellow fever and how to combat 
it. Theiler proved in 1927 that a virus, and not bacteria, 
caused yellow fever. He studied the disease in monkeys 


and mice, and produced a vaccine against yellow fever 
in 1937. Theiler was born in Pretoria, Union of South 
Africa. He joined the Rockefeller Foundation in 1930, 
and became a director in 1951. Henry Н. FERTIG 


See also YELLOW FEVER. 

THEINE, another name for caffeine. See CAFFEINE. 

THEMISTOCLES, thee MIS toh kleez (5142-449? B.C.); 
was an Athenian statesman and soldier in the Persian 
Wars. He saved Greece by his statesmanship and laid the 
foundation for Athens’ greatness with his naval policy. 

Little is known of Themistocles’ early life. He began 
his political career in 490 B.C. after the Battle of Mara- 
thon and the retreat of the Persians. "Themistocles op- 
posed Aristides, who was then leader of Athens. In 482 
v.c. he defeated Aristides in a dispute about what was to 


be done with the silver from the mines at Laurium. 
"Themistocles had always favored naval expansion, and 
proposed that Athens increase its fleet. Aristides was 


banished for opposing this plan, and Themistocles be- 
came the political leader of Athens. 

Themistocles was certain that the Persians would 
attack again, but that this time the battle would be 
decided on the sea. Two years later the Persians returned. 
They defeated and annihilated the Spartans under 
Leonidas at Thermopylae. Themistocles then moved 
the Athenians to Salamis, where he engaged the Per- 
sians. He destroyed the Persian fleet and forced the 
Persians to leave Athens. The following year the allied 
Greeks completely defeated the Persians at Plataca. 

After the war, the Athenians began to fortify their city 
and the harbor of Piraeus. The Spartans protested but 
Themistocles held them off with promises until the 
project was finished. In spite of all that he had accom- 
plished for Athens, the Athenians did not like Themis- 
tocles. They believed that he had accepted bribes, and 
in 471 в.с. they banished him. 

Themistocles stayed for a short time in Argos, and 
then went to Persia. The Persian king warmly received 
him and gave him an estate in Magnesia, where he 
remained until his death. C. BRADFORD WELLES 

See also ARISTIDES; GREECE, ANCIENT (The Persian 
Wars); SALAMIS. 

THEOBROMINE. See ALKALOID. 

THEOCRACY, thee АНК тий sih, is a form of govern- 
ment in which members of the priesthood interpret the 
laws, and have authority in both civil and religious 
matters, The term comes from two Greek words, theos, 
Which means God, and kratein, which means to rule. 


THEODORE 


Many ancient peoples believed that their god or gods 
had handed down laws for their government. ‘The 
famous Code of Hammurabi was supposed to have been 
revealed in this way. The most famous theocracy was 
that of the Israelites, to whom God gave the Law 
through Moses. 

The Puritan government of Massachusetts was called 
a theocracy. It was conducted for many years on the 
principle of obedience to divine law, as interpreted by 
the clergy. HOWARD R. BURKLE 

THEOCRITUS, thee AHK rih tus (200?5 B.C), was a 
Greek poet who originated pastoral, or rustic, poetry. 
He wrote about 30 poems called idyls. Usually, they 
represent. shepherds or goatherds (or poets masquer- 
ading as shepherds) talking to each other or competing 
in singing rustic songs on a summer day. Virgil imitated 
Theocritus in his Eclogues. "Theocritus also influenced 
later poets, such as Lord Tennyson and Algernon 
Swinburne. Theocritus was born either at Syracuse, or 
on the Greek island of Cos. Moses Hapas 

THEODOLITE, thee AHD oh lite, is an instrument used 
in surveying to measure angles and directions. A skilled 
operator can run a survey of the four sides and angles of 
a square mile and the final line will come back to the 
starting point within the breadth of a man’s hand. 

А theodolite is usually carried on the head of a well- 
constructed wooden tripod. The theodolite rests on the 
leveling plate of the tripod head. Three setscrews per- 
mit accurate adjustment in level. There is an azimuth 
circle that permits degrees and minutes to be read 
around the horizon. ‘There also is a compass that gives 
the magnetic declination of the place. A vertical scale 
permits its readings to be taken in degrees and minutes 
of elevation, and a telescope and reticle permit accurate 
sighting in any direction to about a minute of arc. A 
well-leveled theodolite can even be used as an astro- 
nomical transit for finding the latitude and longitude 
of a place. HERMAN J. SHEA 

See also BALLOON (picture, Pilot Balloons). 

THEODORA, тнк oh DOH ruh( ? -547), was the wife 
of Emperor Justinian 1, ruler of the Eastern Roman 
Empire from A.D. 527 to 565. She was a beautiful and 
capable woman and greatly influenced her husband. 
During the Nika riots in Constantinople in 532, she 
helped persuade Justinian and his government to re- 
main in the capital rather than flee from the mobs. 
"Theodora was born on the island of Cyprus. See also 
Byzantine ART (picture). ROBERT GEHLMANN BONE 

THEODORE was the name of two popes of the Roman 
Catholic Church. 

Theodore I( ? -649) ruled as pope from 642 to 649. 
He became best known for his opposition to the Byzan- 
tine Emperor, Constans II, who was interfering in 
Church affairs. The theological issue of the time was 
whether Jesus Christ had one or two wills. Theodore in- 
sisted on the necessity of saying that Christ had both a 
human and a divine will. Theodore was born of Greek 
parents in Jerusalem during the late A.D. 500°. 

Theodore Il ( ? -897) ruled as pope for only 20 days 
during the month of December, 897. Little is known 
about him except that he removed the charges that had 
been made against Pope Formosus, for political reasons, 
after his death. Gustave WEIGEL and FULTON J. SHEEN 
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THEODORIC, thee AHD oh rik (about A.D. 454-526), 
was a great Ostrogoth king who became ruler of Italy. 
The early German epic Nibelungenlied mentions him as 
Dietrich of Bern. 

Theodoric was born in Pannonia. His father was a 
powerful Ostrogoth chieftain who guarded the Danube 
frontier for the Romans. As a boy, Theodoric was sent to 
Constantinople as a hostage and was educated there. 
He became a great admirer of Byzantine civilization 
and was a favorite at the emperor’s court. 

After his father’s death, Theodoric became king of all 
the Ostrogoths. His political ambitions frightened the 
Byzantine emperor Zeno, who encouraged Theodoric 
to lead his men against Odoacer, the Gothic king of 
Italy. Theodoric defeated Odoacer’s armies, but could 
not conquer Ravenna, where Odoacer had fled. 
Theodoric agreed to rule Italy jointly with Odoacer, but 
then had him and his followers treacherously murdered 
at a banquet to celebrate the treaty (see Opoacer), 

Theodoric ruled Italy well, and maintained most of 
the old Roman laws and institutions, He chose two out- 
standing Latin scholars of the day, Boethius and 
Cassiodorus, as his advisers, but later executed Boethius 
for treason. He recognized the authority of Zeno, and 
was tolerant of the Roman Christians until the end of 
his reign, when he became more harsh. His reign was 
marked by peace and prosperity. 

See also Gorn, 

THEODOSIUS, ruze oh DOH shih us, 1 (A.D. 346?- 
395) known as “The Great,” was a Roman emperor. He 
became famous as a soldier in Britain, and led a success- 
ful war against the Sarmatians. In A.D. 378, Emperor 
Gratianus asked him to become coruler in charge of the 
eastern provinces. Theodosius had to deal immediately 
with the Goths, who had killed Emperor Valens and 
destroyed a large part of the Roman army. 

In A.D. 383, the general Magnus Clemens Maximus 
murdered Emperor Gratianus and seized his throne. 
Five years later Theodosius overthrew Maximus and 
made Gratianus son, Valentinian П, ruler in the West. 
In 390, the city of Thessalonica (in what is now 
Greece) revolted, and Theodosius had 7,000 of its 
people put to death. He later made public penance for 
this deed. 

Theodosius was a Christian, and was influenced by 
Ambrose, the able Bishop of Milan. At his death, his 
will divided the Roman Empire between his two sons, 
Honorius in the West and Arcadius in the East. Theo- 
dosius was born in Spain. ROBERT GEHLMANN BONE 

THEODOSIUS |. See BYZANTINE Emere (Growth). 

THEOLOGY, thee AHL oh jth, is the study of religion. 
The word itself refers only to the interpretation of the 
doctrine of God. But modern theology includes the study 
of various religions and of such topics as church history, 
sacred writings, and the relation between religion and 
human needs. See also RELIGION; SEMINARY. 

THEORELL, HUGO (тдоз- ), а Swedish biochemist, 
made valuable contributions to our knowledge of 
enzymes and the combustion of alcohol in the body. He 
received the 1955 Nobel prize for physiology and medi- 
cine for his work on enzymes. Theorell had to abandon 
his career as a physician because he was crippled by 
polio. From 1935 to 1938 he worked at the Kaiser 
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Wilhelm Institute in Berlin, and later became head of 
the biochemistry department of the Nobel Institute, He 
was born in Lynkóping. HENRY J. L. Маккот 

THEOREM. Scc GEOMETRY. 

THEOSOPHIST, thee AHS oh fist, is 
tain system of philosophic anc cligious thought, 
Theosophy is based on claims of a ms stic insight into the 
nature of God and the laws of ihe universe, The 
theosophist believes that the trues: Knowledge comes 
not through reason or the senses, but through a direct 
communion of the soul with divine ıcality. 

The term theosophy has been a plied specifically to 
the beliefs and teachings of the ‘The: sophical Society. 


ı believer ina cer. 


This society was founded in the Uniied States in 1875, 
by Madame Elena Petrovna Blavatsky ( 1831-1891) and 
others. Hindu and Buddhist thought and doctrines have 
become prominent in theosophical i« aching, A char- 
acteristic feature is the belief in rein arnation, in ас 
cordance with the Hindu doctrine of Karma. This 
doctrine states that the spirit advances to its goal through 
a succession of earthly lives, and that the consequences 


of a man’s actions in his present life are reaped by his 

successor on earth in a fresh incarnation. H. M. Kartes 
See also BESANT, ANNIE Woop, 
THEOTOCOPULI, or THEOTOK OPOULOS. See 


Greco, Er. 

THERAPEUTICS, тиер uh PYOO tiks is the treatment 
of disease, and that part of medical science that studies 
different ways of healing. The treatment of disease is 
called therapy, and anything used in treating disease 
isa therapeutic agent. Examples are m: licines, surgical 
operations, diet, heat, and massage. ‘I lı ipeutic agents 
help the normal body functions to restore health. 

There are various fields of therapy, cach with special- 
ists who are called therapists. Therapeutics also includes 
measures for preventing disease, called pr: intive therapy, 
or prophylaxis. This branch uses serums and vaccines, 


Sanitation, and hygiene. Chemotherapy \reats internal 
diseases with drugs or chemicals. Surgicotherapy removes 
the diseased tissues and organs from the body. Dietetic 
therapy tries to help the patient by controlling the type 
and kind of food he eats, Specialists in this field are 
called dietitians. Physical therapy does not use drugs, but 
only physical means, such as heat, cold, water, electric- 
ity, and change of climate. Physical therapists are 
skilled in giving treatments with ultraviolet rays, X 
Tays, and baths. A special branch is occupational therapy. 

The occupational therapist directs interesting work 
or play designed to use the muscles or nerves that need 
retraining. Occupational therapy also gives the patient 
a better mental outlook, by directing his mind to 
interests outside his disease. This is partly psychotherapy. 
It should be directed by a medical specialist. The 
mechanotherapist aids nature with mechanical methods, 
such as movement and exercise. Mechanotherapy 
includes gymnastics and massage. УУ. W. BAUER 


Related Articles in Үоктр Book include: 


Chemotherapy Prophylaxis 
Drug Psychotherapy 
Occupational Thera Surgery 
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Physical Therapy 

THEREMIN, THER uh min, is a boxlike musical instru- 
ment, It produces musical tones from two electe 
circuits running through vibrating radio tubes. The 
player stands in front of the theremin and moves his 


hands through the air, much as the conductor of a sym- 

hony orchestra does. The left hand controls the volume, 
or loudness, of the tone. The right hand raises the pitch 
as it nears the instrument and lowers the pitch as it 
moves away. 

The Russian scientist, Leo Theremin, developed the 
instrument. In 1920, he introduced it to the public. It is 
chiefly an acoustical curiosity, but it has been used as a 
solo musica! instrument. CHARLES В. RICHTER 

THERESA, ‘uh RE suh, or TERESA, SAINT (1515- 
1582), is a saint of the Roman Catholic Church. She 
was a Spanish nun, and is today one of the patron 
saints of Spain. 

Saint Theresa was born at Avila in Old Castile. Her 
study at an \ugustinian monastery and her reading of 
the tales of ancient martyrs inspired her to seek martyr- 
dom for herself. In 1533 she entered a Carmelite con- 
vent. The lack of asceticism and severity displeased her, 
but for many years she made no attempt to bring about 
reforms. A rcading of the Confessions of Saint Augustine, 
combined with the death of her father and certain super- 
natural visitations, wakened in her a strong spirituality. 
She began to feel that it was her duty to restore the 
Carmelite order to the original rigidness of its rule. Ac- 
cordingly, she withdrew with a few followers in 1562, 
and set up a new convent to put her ideas into effect. 
Opposition to her plan was strong, but the Pope ap- 
proved of the idea. At last the general of the order asked 
her to introduce her reforms into other convents. She 
opened many new convents in Castile and even beyond 
its boundaries, and accomplished much in her efforts 
to reform the Carmelite houses already in existence. 

Several cities contended for her body after her death 


at Alva in 1582. The power of working miracles was 
believed to be in her relics, and these were carried to 
various places. She was canonized by Pope Gregory in 
1622. 

Saint Teresa was a woman of great wholesomeness 
of mind and much practical wisdom. Her enemies said 


that her visions were the result of possession by evil 
spirits, but succeeding generations looked on them as 
signs of divine favor. She wrote an autobiography and 
several mystical treatises and letters, all published in 
1587. Нет feast day is October 15. FULTON J. SHEEN 

THERESE OF LISIEUX, SAINT (1873-1897), also called 
Lrrrie Frowzn or Jesus, became a saint of the Roman 
Catholic Church in 1925. She was born at Alengon, 
France. Her original name was Frangoise Thérése Mar- 
tin. In 1888 she entered the convent of the Carmelite 
order at Lisieux, where she became known for her piety, 
simplicity, and patience in suffering from tuberculosis. 
She is credited with many miracles, and earned the 
name of the “Little Flower of Jesus.” Her feast day is 
celebrated on October 3. FULTON J. SHEEN 

THERMAE. Scc Rome (Buildings). 

THERMAL BARRIER is the point at which heat cre- 
ated by friction reduces the strength and usefulness of 
objects moving through the atmosphere. When an 
object moves through the atmosphere, it becomes hot. 
The greater the speed, the higher the temperature 
becomes, Even the finest steels lose strength quickly at 
temperatures above 1,700°F. So the height and speed 
at which craft can travel in the air are limited by the 
amount of heat their structural materials can stand. 
Sce also Аккорумамісз (Supersonic Flight). C. B. Sur 


THERMODYNAMICS 


THERMAL SPRINGS. See Hor SPRINGS. 

THERMAL UNIT. See BRITISH THERMAL UNIT; CAL- 
ORIE. 

THERMITE is a mixture of powdered aluminum and 
iron oxide. Welders use thermite in welding iron and 
steel objects, such as steel rails and propellers. When 
thermite is ignited, a violent chemical reaction takes 
place. The aluminum unites with the oxygen in the 
iron oxide, and free iron is given off. This iron becomes 
extremely hot, reaching a temperature of about 6,000° 
F., which is much above its melting point. This hot 
iron melts the parts that are to be welded together. 
Thermite is also used in incendiary bombs. 

Welders use thermite to make welds in which new 
metal is added to the joint, and in pipe welding where 
the parts are joined together without adding new metal. 
In pipe welding, they use it simply to melt the ends ot 
the pipe. In either type of welding, the thermite powder 
is placed in a cone-shaped vessel that has a small open- 
ing at the bottom. This vessel is placed over the part to 
be welded. The thermite is then lit by a magnesium- 
wire fuse and the reaction occurs. The molten iron flows 
through the opening of the vessel directly over the part 
to be welded. The aluminum oxide, or s/ag, rises to the 
top of the molten iron and prevents oxidation. 

A safe method of igniting aluminum and metal oxides 
was discovered by Hans Goldschmitt in 1895. He found 
that by heating any metal oxide ore with aluminum, 
the metal separates from oxygen leaving pure metal. 
This reduction process was named the Goldschmitt process 
in his honor. Gzorce L. Bust 

See also Вомв (Other Types of Bombs); WELDING 
(Fusion Welding). 

THERMOCOUPLE is an electrical device used for meas- 
uring differences in temperature. When two strips ot 
metal of different composition are soldered together and 
the junction is heated, they generate a tiny electric 
current that will affect a galvanometer. Thermoelectric 
action produces this current. The thermocouple is called 
a thermoelectric thermometer. Among the metals used in 
thermocouples are antimony and bismuth, copper and 
iron, and platinum and iridium or iridium alloys. 
Scientists use thermocouples in fyrometers to measure 
heat. The Estonian scientist, Thomas Johann Seebeck 
(1770-1831), invented the thermocouple. Е. А. Frssenven 

See also PYROMETRY; THERMOELECTRICITY. 

THERMODYNAMICS is the branch of physics that 
deals with the relationship between heat and work. 
Since the days of the Revolutionary War, attempts have 
been made to convert heat into work (see Worx). For 
many years it was believed that heat was a substance 
like water or air. But about 1850, James Prescott Joule, 
an English scientist, proved that heat was a form ot 
energy that could be converted into mechanical energy, 
or work. He found that one calorie of heat was equal to 
4.2 joules of mechanical energy. In the English system 
of measurement, one British thermal unit was equal to 
778 foot-pounds (see Foor-Pounp). 

Scientists found that heat is a form of energy that 
results from the motion of the molecules in a substance. 
The greater the molecular motion, the greater the 
amount of heat energy in that substance. Some of this 
energy can be changed into mechanical energy. 
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THERMOELECTRICITY 


This knowledge of heat led to three fundamental 
laws of thermodynamics. The first law states that a 
definite amount of heat can be changed into a definite 
amount of mechanical energy, or work. Similarly, a 
definite amount of mechanical energy can be changed 
into a certain amount of heat. The second law of 
thermodynamics may be stated in a number of ways, 
one of which is that “Heat cannot of itself pass from a 
colder to a hotter body.” The third law of thermo- 
dynamics states that as the temperature of a substance 
comes closer to absolute zero, its entropy (available 
energy) also comes closer to absolute zero (see ABSOLUTE 
ZERO). RALPH С. Owens 

See also CanNor, NICHOLAS LEONARD S.; CLAUSIUS, 
Ruporr J. E.; JOULE, JAMES Prescorr; MAYER, JULIUS 
ROBERT VON, 

THERMOELECTRICITY is electricity produced by heat. 
If two unlike metals are placed in contact with each 
other, and the junction is heated, an electric potential 
is set up between the two metals. If a galvanometer 
were placed in this electric circuit, it would show a 
current reading. The amount of electric current would 
depend upon the difference in temperature and the type 
of metals that are used. PALMER Н. CRAIG 

See also THERMOCOUPLE. 


The Pen Arm ofthe Thermo 
thart, marking temperature inci 


The Bristol Co. 
graph moves across the recording 
reases and decreases on a graph. 


THERMOGRAPH is an instrument which automati- 
cally makes a continuous record of temperature. The 
common thermograph contains a curved tube called a 
Bourdon tube. This tube has an oval cross section filled 
with liquid. When the temperature rises, the liquid 
expands. The expansion tends to straighten out the 
tube. Lower temperatures cause the liquid to contract, 


volves by clockwork. 


THERMO JET. See JET PROPULSION (Terms Used in 
Jet Propulsion). 
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THERMOMETER, ther MOM ee 
used to measure the temperature 
solids. There are several types ol 
most common types are the //guid-: 
tion, and the electrical. 

Liquid-in-Glass Thermometers wo: 
that liquids increase in volume as 
rise. The most common thermomet: 
widely used in the home, is the » 
It is easy to make, easy to read, che 
venient, and it requires no maintenance. The mercury- 
in-glass thermometer consists of a elass tube with a 
small but uniform bore, a reservoir or bulb at the bot. 
tom, and a sealed end at the top. The bulb and part of 
the tube are filled with mercury. When the temperature 
being measured goes up, the volume of the mercury 
increases more than the capacity the glass bulb, 
Therefore, the mercury s in the tube. When the 
thermometer апа the substance whose temperature is 


tur. is an instrument 
of gases, liquids, or 
thermometers, The 
glass, the deforma. 


k on the principle 
tacir temperatures 
and the one most 
roury-tn-glass type, 
1p, reliable, con. 


being measured have the same temperature, the mer 
сигу ceases to rise. The temperature of the substance is 
that which the top point of the mercury reaches on the 


scale on the thermometer. Where temperatures are 
expected to go below the freezing point of mercury 
(-38°C.), alcohol is used as the liquid 

Deformation-Type Thermometers 
principle that liquids increase in volume and solids 
increase in length as their temperaturcs rise. Probably 
the most common deformation-type thermometer is the 
so-called bimetallic thermometer. This consists of two 
strips of different metals such as iron and brass. These 


perate on the 


two are firmly fastened together throughout their entire 
length. An increase in temperature will cause brass to 
expand about twice as much as iron. ‘I he bar made up 
of these two strips will bend when thei: temperature is 


changed, because of the unequal changes in length. If 
one end of the bar is securely fastened, the motion of the 
other end of the bar may be magnified by levers. This 
motion may be directed to a pointer. If the pointer is а 
pen, a record is made of the temperature and its changes 
on paper moved by a revolving drum. Such a thermom- 
eter, which records the temperature, is known as à 
thermograph. The permanent record it draws is called a 
thermogram. 

The Bourdon tube thermometer is a deformation-type 
thermometer that Operates on a slightly different prin- 
ciple. The temperature detector is a flattened, curved 
tube made of flexible metal. The tube is completely 
filled with some liquid such as glycerin or xylene. The 
tube is sealed and one end is securely fastened. An in- 
crease in temperature makes the liquid expand. To 
accommodate the increased volume of the liquid, the 
tube tends to straighten. The motion may then be 
magnified by a system of levers which in turn move 
either a pointer or a pen. 

Electrical Thermometers. A thermocouple is a good 
example of an electrical thermometer. The thermo- 
couple measures temperature by measuring the very 
small voltage which exists at the junction of two dis- 
similar metals. As the temperature changes, the electro” 
motive force changes in intensity. This force is measured 
by a sensitive millivoltmeter, which has a scale marked 
so the temperature may be read directly. For measuring 
air temperatures, the common metals used are copper 
and the alloy constantan. Thermocouples made of other 


Azizia, М. Africa 


Sept. 13, 1922 136.4° 
134° 
50° Death Valley, 
Calif, 
July 10, 1913 
Normal 
Blood Heat 98.6° 
Ideal 


Mean Temperature 


Water Freezes 0° 


Snag, Canada 
February, 1947 


FAHRENHEIT 


Comparative Centigrade and Fahrenheit temperature 
readings show the basic difference in the two thermometer scales. 
Some extreme recorded temperatures are also shown. 


metals may be used to measure temperatures to 1,500° С. 

Temperature Scales used on thermometers include 
centigrade, Fahrenheit, and Reaumur. The centigrade 
scale has 100 divisions between the freezing point of 
water at sea level (o° C.), and the boiling point of water 
at sea level (100°C,). The centigrade scale is used 
throughout the world in all scientific work. It also is 
used for all temperature measurements in countries 
where the metric system is standard: 

There are 180 divisions on the Fahrenheit scale be- 
tween the freezing point of water (32? F.), and the boil- 
ing point of water (212? F.). This scale is the one in 
general use in most English-speaking counties. 

The Reaumur scale is rapidly passing out of use. It 
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has 80 divisions between the freezing point of water 
(о°К.), and the boiling point (80°R.). 

History. The first thermometer was made in 1593 by 
the astronomer Galileo. This instrument was called a 
thermoscope, and was not very accurate. In 1641, the first 
accurate thermometer was made. It used alcohol. This 
thermometer was continually improved upon until 1714, 
when Gabriel Daniel Fahrenheit built a mercury ther- 
mometer of the type which is used today. The centigrade 
scale came about through the work of Anders Celsius in 
1742. It was changed and improved a few years later. 
In 1954, the U.S. Army announced the invention of an 
electronic clinical thermometer by Col. George T. 
Perkins. It has a stainless-steel probe connected to a 
mercury-cell battery and a small meter. Р. E. Сишкси 

Related Articles in WORLD Book include: 


Bolometer Pyrometry 
Centigrade Temperature 
Fahrenheit, Gabriel Daniel Thermocouple 
Heat (Expansion) Thermograph 


THERMONUCLEAR REACTION. See Atomic ENERGY. 

THERMOPLASTIC. See Prasrics (Early Develop- 
ment of Plastics). 

THERMOPLASTIC RECORDING. See Tare RECORDER. 

THERMOPYLAE, ther МОР ih lee, was the name of a 
mountain pass in ancient Greece, The word Thermopylae 
means Pass of the Hot Springs. Greek history tells the 
story of the bravery shown at. opylae, where 
gallant Greek warriors fought aj their enemies, the 
Persians. The ancient pass no longer exists. It is now a 
wide, marshy plain. But the hot springs remain. 

The narrow mountain pass lay between Mount Octa 
and the Maliac Gulf. In ancient days, it provided the 
only way for an army to pass from northern into 
southern Greece. The pass was only about 50 feet wide, 
and fairly small forces could defend it. 

In 480 в.с., Xerxes led his Persian warriors in an 
attempted invasion of Greece. The Greek states banded 
together to meet the attack. Leonidas, the king of 
Sparta, led the Greek army of 6,000 men to hold the 
pass at Thermopylae. The Greek fleet at Artemisium 
protected the forces of Leonidas fiom attack by sca. 

For two days, the Greeks held the Persian foe at bay. 
But on the evening of the second day, a Thessalian 
traitor named Ephialtes showed Xerxes a new path over 
the mountains. The Persians crossed and threatened the 
Greeks from the rear» Leonidas had to hold his position 
to permit the Greek fleet to retire in safety. He sent most 
of his forces to the rear to meet the second advancing 
Persian column. But these Greek forces fled from the 
battle, Leonidas remained at Thermopylae with a hand- 
ful of men. All but the Thebans were killed. 

In 279 B.C., the invading Gauls tried to enter Greece 
through the famous pass. The Greeks blocked the ene- 
my for several months. Finally, the Gauls discovered 
another road over the mountains, but the Greek defend- 
ers managed to escape. С. BRADFORD WELLES 

See also GREECE, ANCIENT (The Persian Wars); 
LEONIDAS I; Xerxes (1). 

THERMOPYLAE OF AMERICA. See ALAMO. 

THERMOS BOTTLE. See Vacuum BOTTLE. 

THERMOSETTING. Sce Prastics (Early Development 


of Plastics). 
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p THERMOSTATS ARE USED IN— 


THERMOSTAT 


THERMOSTAT, THUR moh stat, is a device that con- 
trols temperature. It responds directly to a change in 
temperature, and is used to control such equipment as 
air conditioners and heating units. A thermostat usually 
operates in connection with a thermometer, which is set 
to the desired temperature level. 

How Thermostats Work. Most thermostats operate by 
the expansion and contraction of a metal, a liquid, or a 
gas. Most metals, liquids, and gases expand when their 
temperature increases. They contract when their tem- 
perature decreases. One type of thermostat uses the 
principle that different metals expand in different 
amounts when they undergo the same temperature 
change. Such thermostats consist of two strips of different 
metals that have been bonded together. When the 
temperature changes, the two metals expand or contract 
unequally. This causes the bonded strip to bend in the 
form of an arc. The bending of the strip establishes or 
disconnects an electrical contact that either closes or 
opens an electric circuit. The electric circuit controls a 
heating or cooling unit. 

Uses of Thermostats. Thermostats are widely used to 


THERMOSTATS 
and How They Work 


BIMETALLIC TYPE 


Contact 
Points 


Contact 
Arm 


Difference in expansion 
rates of steel and brass, 
joined in the thermostat's 
coil, moves the contact arm. 


than steel. This pushes arm 
to contact point. Electric cur- 
rent moves the mechanism. 


- Electric Irons 


X 


THEY OPERATE— 


Heat expands brass faster 


Aircraft may have hundreds of thermostats to control motors 
and delicate instruments in constantly 


control temperatures in houses and other buildings, It 
the temperature in a building d rops below the tempera. 
ture setting on the thermostat, this difference in tem. 
perature eventually closes an electric circuit. The closed 
circuit starts the furnace. When the desired temperature 
has been reached, the electric circuii Opens, and the 
furnace stops delivering heat to the | ilding. 
Thermostats also control the flow of water in the 
cooling systems of automobiles. The thermostat acts as 
a valve that opens only when the water reaches à certain 
temperature. The opened valve permits the water to 
circulate through the radiator and the water jacket sur- 
rounding the engine. In scientific research, thermostats 
help control the accuracy of experiments in which even 
the smallest change of temperature а!!есїз the result of 
the experiment. Airplane instrumen: require thermo- 
Stats to control the operating temperature of precision 


instruments. 

Thermostats also control temperatures in many home 
appliances, such as electric irons, r Írigerators, and 
Stoves. In ovens, thermostats control thc temperature by 
opening or closing an air damper, Electric heating pads 
and electric blankets use thermostats to regulate the 


amount of heat that is generated, RALPH б. OWENS 


Valves 


Porcelain Rod 


Brass tube contracts as it cools, and pushes 
porcelain rod to left, opening valve. Heat 
expands brass tube, pulling rod to close valve. 


BELLOWS TYPE 


ШР? 


Bellows Tube Containing 
Gas or Liquid 


Electrical 
Contacts 


As gas or liquid expands and contracts 
with heat and cold, bellows moves to 
open or close electric circuit, 


changing temperatures. 


Culver 


Theseus, a Hero in Greek Mythology, killed the Minotaur, 
a monster with the head of a bull and the body of a man. 


THESEUS, THEE suce, or THEE see us, was a great 
king of early Athens in Greek mythology. He was the 
son of King Aegeus and Aethra, a princess of Troezen. 
Aegeus left Aethra in Troezen and went back to Athens 
before ‘Theseus was born. The king put his sword and 
sandals under a large rock and told Acthra that when 
his son could lift the rock, he should take the sword and 
sandals and come to him in Athens. 

When Theseus was old enough to lift the rock, he set 
out for Athens. On the way, he killed six brigands and 
monsters. When he reached Athens, the sorceress 
Medea, now Aegeus’ wife, tried to poison him. But just 
in time Aegeus recognized Theseus’ sword and saved 
his life (sce MEDEA). 

According to the legend, Athens had to send 14 boys 
and girls to Crete every year in those days to be caten 
by the Minotaur (see MINOTAUR). Theseus decided to go 
as one of the boys and try to kill the Minotaur. With 
the help of Ariadne, a Cretan princess, he succeeded, 
and saved his companions. Ariadne left Crete with him, 
but Theseus deserted her on the way back to Athens, 
leaving her alone on an island. 

He had agreed with Aegeus that his ship would fly 
white sails if he should come back alive. Otherwise the 
black sails with which the ship left Athens would not be 
changed. In his hurry to desert Ariadne, Theseus forgot 
to fly white sails. When Aegeus saw black sails on the 
returning ship, he killed himself in his sorrow, thinking 
Theseus had perished. ‘Theseus then became the king 
of Athens. Josep FoNTENROSE 

See also ARIADNE; PHAEDRA. 

THESPIS, THES pis, was a Greek poet, dancer, and 
theatrical manager of the 500's В.С. He helped shape 
Greek drama. Actors are often called Thespians because 


THETIS 


of Thespis’ supposed connection with the founding 
of the drama. Though little is known of him with 
certainty, he may have been the first, or one of the first, 
to use non-religious subject matter in plays, and to 
introduce a speaking actor into the ritual chorus. He 
was probably born in Icaria, in Attica. Currorp E. Hamar 

THESSALONIANS, zs uh LO nih ung, EPISTLES TO 
THE, are the thirteenth and fourteenth books of the New 
Testament. They are letters which Saint Paul wrote 
from Corinth about А.р. 50. He addressed the letters to 
the church in Thessalonica (Salonika, Greece), which he 
had founded. The first letter comforted and encouraged 
the Christians, who were being persecuted in Greece. 
The second letter corrected the idea that Christ would 
return to earth in the near future, These earliest letters 
of Paul are considered the beginning of Christian litera- 
ture. See also PAUL, SAINT. FREDERICK C. GRANT 

THESSALY, THES uh lih, is a district in northern 
Greece. It has an area of 5,206 square miles, and is 
divided into the departments of Larissa and Trikkala. 
For location, see GREECE (color map). It has a popula- 
tion of about 630,000. Volos and Larissa are the largest 
cities. Mount Olympus and the mountain ranges of 
Ossa and Pelion that border Thessaly are important in 
Greek history and legend. 
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Ancient Thessaly Is Shown in Black. 


In ancient times, Thessaly was the largest division of 
Greece. According to legend, Achilles, the great Greek 
warrior, was born in southeastern Thessaly. From this 
same region, Jason is said to have led the Argonauts in 
search of the golden fleece. Philip of Macedon con- 
quered Thessaly in 352 B-C. It became a Roman posses- 
sion in 197 B.C. For hundreds of years, the Venetians 
and Turks controlled Thessaly. In 1878, the Great 
Powers at the Congress of Berlin ordered Turkey to cede 
Thessaly to Greece. С. BRADFORD WELLES 

See also GREECE, ANGIENT (Surface Features); JASON; 
PELION. 

THETIS. Sce ACHILLES. 
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THIAMINE 


THIAMINE. Sce Nurrrrion (Vitamins); VITAMIN 
(Vitamin-B Complex); BERIBERI. 1 

THIBAUD, zzz ВОН, JACQUES (1880-1953), was 
a distinguished French violinist. After his debut in 1898, 
he was engaged for 54 concerts in Paris alone. He played 
chamber music with the pianist Alfred Cortot and the 
cellist Pablo Casals, and taught at the Ecole Normale 
de Musique in Paris. He was seriously injured during 
World War I, but resumed his career. Thibaud was 

born in Bordeaux. He attended the Paris Conservatory, 
and frequently toured in the United States. рокотну DeLay 

THIBAULT, JACQUES ANATOLE FRANÇOIS. Sce 
FRANCE, ANATOLE. 

THIEL COLLEGE is a coeducational school at Green- 
ville, Pa. The Pittsburgh Synod of the United Lutheran 
Church owns the school. Thiel offers courses in the 
liberal arts and sciences as well as in medical technology, 
teaching, secretarial training, and business administra- 
tion. Thiel was established in 1870. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

THIERS, tyair, LOUIS ADOLPHE (1797-1877), was 
the first president of the Third Republic of France. His 
10-volume History of the French Revolution (1823-1847) 
made him famous. He helped place Louis Philippe on 
the throne of France. 

Thiers’ political life after 1832 included terms as 
foreign minister and president of the council. He also 
found time to write a History of the Consulate and the 
Empire (1845-1862). Emerging from retirement during 
the Franco-Prussian War of 1870, Thiers negotiated the 
peace treaty with Otto von Bismarck. Thiers then put 
down the revolt of the Paris Commune, and led the new 
French republic until he resigned in 1873. He was born 
on April 15, 1797, in Marseille. Francis J. BOWMAN 

See also BrsuARCK (picture); FRANcO-PRUssiAN Wan. 

THIGH. See Lec. 

THIMBLE. Sec Sewine (Sewing Tools). 

THIMONNIER, BARTHELEMY. Sce SEWING MACHINE, 

THINKER. See RODIN, AUGUSTE. 

THINKING. See Тнооснт. 

THIOKOL. Sce RUBBER (Special-Purpose Rubbers), 

THIRD DEGREE. Cruel or brutal methods of police 
questioning are called the third degree. Forms of the third 
degree include beating prisoners to make them answer 
questions, forcing them to go without food or sleep, and 
holding them illegally. The Wickersham report of 1931 
showed that such methods were widely used in the 
United States. It also pointed out that they violate con- 
stitutional rights of prisoners. Some states have passed 
laws against third-degree methods. Јона J. Frourery 

THIRD ESTATE. See FRENCH REVOLUTION (The Revo- 
lution Begins), 

THIRD INTERNATIONAL. See COMINTERN; INTERNA- 
TIONAL, THE. 

THIRD RAIL. See Erzarnic RAILROAD. 

THIRD REPUBLIC. See France (The Third Republic). 

THIRST is the sensation or craving that tells a person 
his body needs water. People feel thirst as a dryness of 
the mouth and throat, with tightness, tickling, or burn- 
ing. Thirst is a more uncomfortable and a steadier feel- 
ing than hunger. It is considered an organic, or internal, 
sensation, like hunger, fatigue, and deep pain. 

When the body lacks water it produces less saliva, 
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which is largely made up of water. Then the throat be. 
comes dry, and the nerves send their message of thirst, А 
thirsty person can remove the sensation if he merely 
moistens the mouth and throat with water without swa]. 
lowing any of it. Thirst also can be relieved by chewing 
gum to stimulate the saliva, and by deadening the 
nerves with a local anesthetic such as novocain. 

'The organs of thirst that lie in deeper parts of the body 
than the throat seem to be sensitive to а need for water, 
If the need is great, the thirst can be re lieved by inject. 
ing fluid directly into the tissues or veins, When body 
tissues lose large amounts of water, no amount of mois. 
ture in the throat alone will remove the thirst, 

The sense of thirst provides an important warning, be- 
causc the body must have water regularly to live. Water 
forms almost three fourths of the weight of the body, and 
is part of all body organs and tissues Eating brings 
water into the body, for nearly all foods contain it. Doce 
tors advise a person in normal health to drink six or 
eight glasses of water a day, in both cold and hot weather, 

Some diseases, such as fevers and diabetes, bring on 
an unnatural thirst. This type of thirst results from rapid 
loss of fluids from the body. G. W. BEADLE 

THIRTEEN COLONIES. See Coronies, AMERICAN; 
Омітер Srates, History or (The Thirteen Colonies). 

THIRTEEN-MONTH CALENDAR. Scc CALENDAR. 

THIRTEENTH AMENDMENT. See (тер STATES 
CONSTITUTION (Amendment 13). 

THIRTY-NINE ARTICLES are a statement of the theo- 
logical position of the Church of England. The Church’s 
clergy now give only general assent to these Articles 
when they are ordained. Laymen are not required to 
swear to their belief in them. The Church based them 
on 42 articles issued in 1553. Churchmen did not ac- 
knowledge these early articles during the reign of the 
Catholic queen, Mary Tudor. When Elizabeth I came 
to the throne, Archbishop Parker revised the articles and 
reduced their number to 39. In 1571, they were again 
revised and adopted by Parliament. The Articles were 
accepted with modifications by the Episcopal churches 
in Ireland in 1635, in Scotland in 1804, and in America 
in 1801. 

The Articles deal with the “foundation Truths of 
Christian Religion, the Rule of Faith, Individual Re- 
ligion, Corporate Religion, and National Religion.” 
Originally, they represented a compromise between 
Roman and Protestant, or later Puritan, views. Accord- 
ingly, they were always interpreted in widely varying 
ways. Their language is drawn from both traditional 
Catholic theology and the classic Lutheran statement 
of faith, the Augsburg Confession. WALTER Н. STOWE 

See also AUGSBURG CONFESSION; CHURCH OF ENGLAND. 

THIRTY TYRANTS was the name given to the govern- 
ment of Athens after the city was captured by the Spar- 
tans in 404 в.с. The men who ruled at this time have 
also been called simply The Thirty. The brilliant Athe- 
nian politician Critias led this powerful group. They were 
appointed to reform the constitution of Athens along 
conservative lines. But Critias and some of his followers 
tried to set up a permanent military government. Theit 
reign of terror ended in 403 B.C., when the old democracy 
was brought back to Athens and the Spartan forces 
left the city. A group of pretenders who tried to gain 
control of the Roman Empire around a.p. 260 were also 
called the Thirty Tyrants, C. Braprorp WELLES 


THIRTY YEARS’ WAR. The Thirty Years’ War (1618- 
1648) was the last of the great religious wars of Europe. 
This conflict was really a series of wars. It began as a 
civil war between the Protestants and Roman Catholics 
in the German states. But before it was over, most of the 
nations of Europe were involved, and the war had be- 
come a general struggle for territory and political power. 

Causes of the War. The underlying cause of the war 
was the old deep-seated hostility between the German 
Protestants and the German Catholics. The two groups 
disagreed in their interpretation of the Treaty of Augs- 
burg (1 555). W rich had been intended as a settlement of 
the religious question in Germany. Both groups had 
violated the treaty. In addition, the Treaty of Augsburg 
had recognized only Catholics and Lutherans. There 
were many Calvinists in southern and central Germany, 
and they also demanded recognition. 

The Bohemian Period (1618-1620). In 1608 the Prot- 
estants organized the Evangelical Union, and the 
Catholics founded the Holy League. The spark that set 
off the war came when the Archbishop of Prague ordered 
a Protestant church destroyed. In anger, the people 
appealed to Emperor Matthias, who ignored their 
protests. The Protestants rose in revolt. The event 
that marked the actual beginning of the Thirty Years’ 
War is known in history as the Defenestration of 
Prague. (Defenestration is from the Latin word fenestra, 
which means window.) It was an old Bohemian custom 
for the people to punish offending officials by throwing 
them out of a window. The Protestant rebels punished 
two of their ruler’s ministers in this way. Civil war be- 
gan in Bohemia and spread throughout the countries of 
western Europe. 

The Bohemian Protestants removed the Catholic 
king, Ferdinand, from the throne, and chose the Prot- 
estant Frederick, elector of Palatine, in Ferdinand’s 
place. To make matters worse for the Bohemians, 
Ferdinand was chosen Holy Roman Emperor, which 
gave him great power. In 1620 his general, Johan 
Tserclaes, Count of Tilly, decisively defeated the 
Bohemians in the famous Battle of the White Moun- 
tain, This defeat cost the Bohemians their independ- 
ence. The Protestant rebellion was stamped out, and 
Catholicism again became the state religion. 

The Panish Period (1625-1629). After Bohemia was 
defeated, the other Protestant countries began to 
realize their danger. The Protestant king of Denmark, 
Christian IV, aided by several other countries, opposed 
Ferdinand's forces in Saxony. But the emperor had 
received unexpected help from the famous general Al- 
brecht Eusebius Wenzel von Wallenstein, who had a 
great army of hired soldiers and adventurers. 

Wallenstein’s army, aided by forces of the Holy 
League under the leadership of General Tilly, defeated 
the Danish king again and again. Christian IV finally 
signed the Treaty of Lübeck (1629) and withdrew from 
Saxony. Meanwhile, the emperor had issued the Edict 
of Restitution. This document provided that all Church 
possessions which the Protestants had acquired were to 
be returned to the Catholics. The Edict was a new 
source of friction in Germany. 

The Swedish Period (1630-1635). The Swedish king, 
Gustavus Adolphus, known as “the Lion of the North,” 
next entered the war. He had two reasons for this en- 
trance into conflict. He was sincerely devoted to the 
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King Gustavus Adolphus of Sweden, a great leader in 
the Thirty Years’ War, kneels at the head of his army. 


cause of Protestantism, and he was also ambitious for 
Sweden, which would be in danger if Emperor Ferdi- 
nand became too powerful. So for the first time a 
political issue entered the war. 

In 1630 Gustavus Adolphus set sail from Sweden 
with 13,000 men to relieve the city of Magdeburg, 
which Tilly was besieging. The Swedish king had the 
best-trained and best-disciplined army in Europe, but 
he arrived too late to prevent the capture, looting, and 
destruction of Magdeburg. 

In 1631, the Swedish army defeated Tilly in the 
Battle of Breitenfeld. In 1632, the Swedish forces won 
another important battle, in which Tilly was killed. 

Emperor Ferdinand now called back Wallenstein, 
whom he had previously dismissed. Another army of 
recruits was gathered together from many parts of 
Europe, and placed under Wallenstein’s leadership. 
Ferdinand also made an alliance with Philip IV of 
Spain. Wallenstein’s army met the Swedish forces in 
the famous Battle of Lützen (1632). The Swedes won, 
but Gustavus Adolphus was killed in the battle. The 
Swedes continued the struggle until 1634, when their 
army was destroyed in the Battle of Nérdlingen. The 
emperor suspected that Wallenstein was negotiating 
with the Protestants and ordered his arrest. Wallen- 
stein tried to escape, but was assassinated. 

The Swedish-French Period (1635-1648). The war 
now lost its religious character entirely and became 
purely political. Cardinal Richelieu, who was the real 
ruler of France, determined to block the growth of 
Hapsburg power by interfering on the side of the Prot- 
estants. The war became a struggle between the French 
Bourbons and the Austrian Hapsburgs. In 1635 Riche- 
lieu sent a French army into Germany, which joined 
with a new Swedish army. The Protestants and their 
French allies had excellent leaders, including the 
French Vicomte de Turenne and Louis II, Prince of 
Condé. They won a long series of victories, which gave 
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new hope to the Protestants living in Germany. 

The Peace of Westphalia (1648). For years the people 
of Germany had suffered misery and hardships because 
of the war. In 1644 the European countries sent repre- 
sentatives to a peace conference. The Catholic and 
Protestant delegates met separately in two different 
cities of Westphalia. The negotiations dragged on for 
four years, until the Peace of Westphalia was finally 
signed in 1648. By this treaty France acquired Alsace 
and Lorraine, Sweden got control of the mouths of the 
Oder, Elbe, and Weser rivers, and Calvinism was put 
оп ап equal footing with Catholicism and Lutheranism. 

Results of the War. Germany was in a pitiable con- 
dition by the time the war finally ended. More than 
half the people had been killed. Those who survived 
saw nothing but ruin wherever they looked. Whole 
cities, villages, and farms had disappeared, and two 
thirds of all the property had been destroyed. Art, 
science, trade, and industry languished. It took almost 
two hundred years for Germany to recover from the 
effects of the Thirty Years’ War. Thousands of persons 
left Europe, especially Germany, and went to America 
to build a new life. J. SALWYN SCHAPIRO 

See also Gusravus (II); LÜTZEN, BATTLES or; RICHE- 
LIEU, CARDINAL; WALLENSTEIN, ALBRECHT W. E. VON; 
WESTPHALIA, 

THISBE. See Pyramus AND THISBE. 

THISTLE, THIS’, is the name given to a group of 
plants that have sharp spines or prickles. Thistles are 
often troublesome weeds. They grow in many places 
throughout the world. The most common thistles are 
the Canada thistle, the bull thistle, the tall thistle, and the 


The Thistle Is a Serious Pest in Grain Fields. 
J. Horace McFarland 
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pasture thistle. The first two come from Europe and the 
last two are native to North Ameri 
pastures and grain and hay fields, 
where the soil is rich. The most 
Canada thistle, is a perennial. The o 
are biennial. 

Thistles have tough, fibrous stems, prickly leaves 
with many lobes, and soft, silky flowers, usually purple 
or pinkish-purple in color. The flowers usually grow in 
round heads that form large, downy d balls after the 
blossoms wither. The wind scatters thc seeds, and this 
helps the thistles to multiply rapidly. Some kinds have 
strong roots, and are hard to uproot. P 
left in the soil may produce new pl: 
hard to remove from grain fields. Bici 
be cut down before the flowers bloom. Chlorates, 
amino triazale or 4 4-D may be used to control them. 

A number of plants similar to thistles are sometimes 
called thistles. Included among the is the Russian 
thistle or tumbleweed. This plant has become a serious 
pest in large arcas of North America 
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Scientific Classification. Thistles belong 
posite family, Compositae. The most 
include Carduus, Cirsium, 
Canadian thistle is genus Cirsium, specic 
or common, thistle is С. vulgare. The 
Onopordum acanthium. 


to the com- 
portant genera 
and Onopordum. The 

r vense. The bull, 
Scotch thistle is 
LOUIS PYENSON 


Cnicus, 


Related Articles in Wonrp Book include 
Blazing Star Camomile 
Boneset Canada Thistle 
Calendula Composite Family 


THISTLE, ORDER OF THE, is an hon wary order of 
knighthood conferred on Scottish peers by the British 
king. James V of Scotland founded the order in 1540. 
It was dedicated to Saint Andrew, the Scottish patron 
saint, and is often called the Order of Saint Andrew. 
Its emblems are a badge and collar which bear the 
Scotch thistle. The motto of the Knights of the Thistle 
is the Latin phrase Nemo me impune lacessit. which means 
No one can safely injure me. See also KNIGHTHOOD, 
ORDERS ОЕ. M 

THIVAI. See THEBES (Greece). 

THOMAS, raw MAH, AMBROISE (1811-1896), а 
French composer, is remembered chiefly for his opera 
Mignon (1866). He also wrote the operas /7amlet (1868) 
and Francoise de Rimini (1882). The graceful overtures to 
Mignon and Raymond are still popular, Thomas was born 
at Metz and attended the Paris Conservatory. He won 
the Rome prize in composition in 1832. His career 
centered around the Paris Opera and the conservatory 
where he became director in 1871. THEODORE M. FINNEY 

See also OPERA (Some of the Famous Operas 
[Mignon]). 

THOMAS, ARTHUR GORING (1850-1892), was à 
British composer known chiefly for his opera: ;smeralda 
(1883) and Nadeshda (1885). He began to study music 
seriously as an adult, working in Paris, London, and 
Germany. His productive life was limited to a dozen 
years, because of his tragic early death as a result of 
mental illness. He composed a comic opera, The Golden 
Web (1893), and a long-popular cantata, The Swan and 
the Skylark ( 1894). These were performed after his death. 
He was born at Ratton Park, Sussex. такорокь M. FINNEY 

THOMAS, DAVID. Sce Inox anp STEEL (Famous 
Men in Iron and Steel), 


Fleabane 
Sow Thistle 
Tumbleweed 
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THOMAS, DYLAN (1914-1953), a Welsh poet, wrote 
some of the most stirring and passionate verse in con- 
temporary literature. He dealt brilliantly with the three 
themes of childhood, growth, and death in a forceful 
and sometimes complex style. His mood varied from 
rapture over t he beauty of the world to indignation with 
its inevitable pain. His works include Collected Poems 
(1953), Portrait of the Artist as a Young Dog (1940), and 
Adventures in the Skin Trade, and Other Stories (1955). 

Thomas was born in Swansea, Wales. Besides poems, 
be wrote short stories, motion-picture scenarios, and 
radio scripts. His early death struck his readers as a liter- 
ary calamity. RICHARD ELLMANN 

THOMAS, GEORGE HENRY (1816-1870), was a 
Union general in the Civil War. Because he held his line 
at the Battle of Chickamauga, he became known as 
“the Rock of Chickamauga.” He served with the Army 
of the Cumberland, and succeeded Major General Wil- 
liam 8. Rosecrans as its commander. Thomas fought at 
Chattanooga, and defeated an invading Confederate 
army at Nashville. A major general in the regular army 
after the war. he died while commanding the Division of 
the Pacific. He was born in Virginia. T. Harry Wiliams 

See also Ступ, War (The War in the West). 

THOMAS, JOHN CHARLES (1891-1960), an Ameri- 
can baritone singer, began his professional career in 
operettas and musical comedies in New York City. After 
studying and singing in Europe, he returned to the 
United States. In 1934, he made his debut at the Metro- 
politan Opera as Germont in La Traviata. He is best 
remembered for his annual American concert tours and 
radio appearances. He was born in Meyersdale, Pa. His 
father was a minister and his mother a singer. At the age 
of 3, he sang at camp meetings. Later, he lived in 
Apple Valley, Calif. MARTIAL SINCHER 

THOMAS, LOWELL (1892- ), is an American news 
commentator and author specializing in world travel. 
Starting in 1930, he became widely known for his radio 
broadcasts and motion-picture newsreels. He adapted 
his travelogue technique to television in 1956, After 
1952, he played a major role in deyeloping the three- 
dimensional motion-picture concept called "Cine- 
rama." He wrote many books on travel, including With 
Lawrence in Arabia (1924), Kabluk of the Eskimo (1932), 
and Back (o Mandalay (1951). He also wrote Stand Fast 
for Freedom (1940), Pageant of Life (1941), and History As 
You Heard It (1957). Thomas was born in Woodington, 
Ohio. PauL MOLLOY 

THOMAS, NORMAN MATTOON (1884- ) an 
American Socialist leader, was nominated six times for 


George H. Thomas 


Brown Bros. 


Dylan Thomas 
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THOMAS, SETH 


the presidency of the United States by the Socialist 
party. His ardent pacifism during World War I led him 
into the Socialist party. He founded the periodical 
World Tomorrow (1918), and became active in the 
American Civil Liberties Union. 

During the 1920’s, Thomas ran for mayor of New 
York City, state governor, and senator. He was first 
nominated for President in 1928, but received his largest 
popular vote in 1932. At first somewhat sympathetic to 
the Soviet experiment, by the middle 1930’s he opposed 
communism as vigorously as he did fascism. He also 
tried to keep the United States out of World War II. 
He wrote many books and articles advocating “plan- 
ning" in American economic and social relations. 
Thomas was born in Marion, Ohio, and was gradu- 
ated from Princeton University and Union Theological 
Seminary. RICHARD L. WATSON, JR- 

THOMAS, SAINT, called Dipymus (The Twin), was 
one of the better-known disciples of Christ. But there 
is no record of his having a twin. Thomas was one of 
the most loyal of the 12 apostles. He was ready to return 
with Jesus to Jerusalem when he knew that Jesus’ life 
was in danger. He was interested in Jesus’ prediction of 
His death, and wanted to know how he and the others 
could follow Him. 

He was called *Doubting Thomas” because he said 
that he would not believe in Jesus’ Resurrection until 
he could touch the wounds that He carried (John 20: 24, 
25). When Jesus allowed him to feel His hands and side, 
Thomas worshiped Him, saying, “My Lord and my 
God.” He helped the other apostles establish the 
Church in Jerusalem. 

Tradition says he went to India, converted many 
Indians, and died a martyr there about A.D. 68. His 
bones were taken to Edessa later and then to Ortona, 
Italy. His feast day is generally celebrated on Decem- 
ber 21. In the Eastern Orthodox Church it is celebrated 
on July 3. FULTON J. SHEEN AND MERRILL C. TENNEY 

THOMAS, SETH (1785-1859), was an American clock 
manufacturer, He formed a partnership with two clock- 
makers, Eli Terry and Silas Hoadley, in 1807, and 
became skilled at designing and making clocks. ‘Thomas 
withdrew from the partnership in 1812, and established 
his own clock factory at Plymouth, Conn. 

A good mechanic and businessman, he made a for- 
tune. He built a cotton mill and а brass-rolling and 
wiremaking factory. Thomas was born at Wolcott, 
Conn. 


Jonn B. MGFERRIN 
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THOMAS, THEODORE | 


THOMAS, THEODORE (1835-1905), was an American 
conductor. He founded the Chicago Symphony Orches- 
tra in 1890, and directed it until his death. Thomas was 
born at Esens, Germany, and studied music with his 
father. He came to the United States with his family in 
1845, He founded the Thomas Orchestra in New York 
Gity in 1862, and became conductor of the New York 
Philharmonic Orchestra in 1877. IRVING KOLODIN 

THOMAS A BECKET. See BECKET, SAINT THOMAS A. 

THOMAS A KEMPIS (1380?-1471), was a medieval 
Roman Catholic religious writer, and author of Imita- 
tion of Christ, one of the most famous devotional books 
ever written, He was born THomas HAMERKEN at 
Kempen, Germany. In 
school he was called Thomas 
from Kempen. This became 
Thomas a Kempis. He was 
educated at Deventer, The 
Netherlands, and about 
1400 entered the Augustin- 
ian monastery of Mount St. 
Agnes, near Zwolle, The 
Netherlands. He was or- 
dained in 1413. He con- 
tinued to live in quiet at 

Mount St. Agnes, and be- 
came subprior there in 1425, 

"Thomas a Kempis wrote 
Meditations of Christ's. Life, 
The Soul’s Soliloquy, and Garden of Roses. But these 
works are overshadowed by his Imitation of Christ. This 
has been more widely read by Roman Catholics than 
any other religious book except the Bible. There is still 
some doubt as to its authorship. But credit is almost 
always given to Thomas a Kempis. An existing manu- 
script copy of it in his own hand is not positive proof, 
because all monks copied good books. 

Imitation of Christ aims to advise all who seek the path 
to righteousness. Thomas a Kempis finds the root of all 
good in love, the root of all evil in lack of it. People in 
every age since have been profoundly moved by the 
book. Martin Luther, Samuel Johnson, George Eliot, 
and Alphonse Lamartine have admitted their indebted- 
ness. FULTON J. SHEEN 

THOMAS AQUINAS, SAINT. See AQUINAS, SAINT 
‘THOMAS. 

THOMASVILLE (pop. 18,246; alt. 250 ft.) is an im- 
portant truck-farming and livestock-marketing center 
in southwestern Georgia. Farmers ship cane sirup, cot- 
ton, dairy products, melons, peanuts, pecans, and to- 
bacco from the city. Thomasville manufactures include 
food and lumber products. The Archbold Memorial 
Hospital is one of the finest in the area. For location, 
see GEORGIA (color map). 

Thomasville is called the City of Roses because of its 
many rose gardens and rose-lined streets. Beautiful 
homes stand in and around the city. Thomasville was 
chartered in 1831. It has a commission form of govern- 
ment and is the seat of Thomas County. Атвғдт B. Save 

THOMPSON, BENJAMIN (1753-1814), Count Rum- 
FORD, was an American-born scientist and political 
figure. He was best known for his observations on the 
apparent weightlessness of heat (at a time when heat 
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was considered a material substance), and for his role in 
founding the British Royal Institution in 1800, His Work 
to improve the living conditions of the poor in Munich 
gained him the title of Count in 1791. "Thompson wa; 
born in Woburn, Mass. He lived in Europe after the 
Revolutionary War. ROBERT Р. Милн 
See. also HEAT (How Heat Is Created). 
THOMPSON, "CAT," JOHN A. See Влѕкетвдит 


(Great Basketball Players and Coaches). 
THOMPSON, DAVID (1770-1857. а Canadian geog- 
rapher and explorer, traveled the Columbia River from 
its source to its mouth. He explored some 1,200,000 
square miles of Canada, and surveyed the northern. 
most source of the Mississippi River. | rom 1816 to 1826, 
he was a surveyor on the United States-Canadian bound. 


ary. Thompson was born in Westminster, England, and 
was apprenticed to the Hudson's Bay Company when 
he was 14 years old. Most of his уо: к was done in the 
company's employ. WILLIAM Р, BRANDON 


THOMPSON, ERNEST SETON. Sce Siron, ErnesrT, 


THOMPSON, FRANCIS (1859-1907), was a British 
poet. A deeply religious Roman Catholic, he wrote some 
of the best religious poems of his time. His greatest work 
was the mystical poem “The Hound o! Heaven" (1893), 
Other works include Poems (1893), Sister Songs (1895), 
New Poems (1897), and Essay on Shelley (1909). His poems 


have beauty of expression. 


Thompson was born in Preston. Lancashire. He 


intended at first to become a priest, then chose to study 
medicine. But he was unable to pass the examinations, 
He settled in London, and began to write poems while 
living in poverty. He started taking opium, and became 
addicted to it. He was finally rescued by friends. They 


helped him publish his poems, and cared for him for the 
rest of his life. cE 
THOMPSON, SIR JOHN SPARROW DAVID (1844 
1894), served as the Conservative Prine Minister of 
Canada from 1892 to 1894, He was appointed a judge 
of the Supreme Court of 
Nova Scotia in 1882. He 
resigned in 1885 to become 
Minister of Justice of Can- 
ada, at the request of Sir 
John A. Macdonald, then 
prime minister, who latet 
said, “The great discovery 
of my life was my discovery 
of Thompson.” . 
Thompson was born in 
Halifax, Nova Scotia. He 
was admitted to the bar in 
1865, and entered politics 
in 1877. He became prime 
minister of Nova Scotia Ш 
1882. In 1893 he represented Great Britain at the Bering 
Sea Arbitration in Paris. G. F. G. STANLEY 
See also BERING SEA CONTROVERSY. е 
THOMSEN, TAHM Sn, CHRISTIAN JORGENSEN 
(1788-1865), was a Danish archaeologist. He was one 0 
the first to demonstrate that the vast history of man: 
before written records began, could be divided into ? 
Stone Age, a Bronze Age, and an Iron Age. His interest 
in bringing this understanding to the public led him to 
organize the world's first ethnographical museum, 1? 
Copenhagen, in 1846. E 
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THOMSON, CHARLES (1729-1824), served as secre- 
tary of the Continental Congress from 1774 to 1789, 
the entire period of its existence. As secretary, he signed 
the Declaration of Independence. Born in County 
Derry, Ireland, Thomson came to America at the age 
of 10 as an orphan. He became a schoolmaster and then 
a successful merchant, and gained a reputation for 
fairness. A retiring from public life, he published 
a translation of the Bible in 1815. RICHARD B. Morris 

THOMSON, CHARLES EDWARD POULETT. Sce 
SyDENHAM, BARON. 

THOMSON, JAMES (1700-1748), British poet, is best 
known for The Seasons (1726-1730), a poem describing 
nature in her changing moods. Soon after its publica- 
tion, copies of it appeared in nearly every home and 
tavern, He probably also wrote “Rule Britannia,” a 


popular patriotic song in the masque of Alfred (1740), 
which was composed in collaboration with David 
Mallet. Thomson was born at Ednam, Scotland. He 
studied at Edinburgh University, and went to London 
in 1725. GEORGE F, SENSABAUGH 


THOMSON, SIR JOSEPH JOHN (1856-1940), a Brit- 
ish physicist, received the 1906 Nobel prize in physics 
for his discovery of the electron. In 1937, his son and 
pupil, Sir George Paget Thomson (1892- ), also won 
the Nobel prize in physics. 

Thomson began in 1895 to investigate the mys- 
terious rays which occurred when electricity was passed 
through а vacuum in a glass tube. Because they seemed 
to come from the cathode, or negative electrical pole in 
the tube, they were called cathode rays. No one had suc- 
ceeded in deflecting them by an electric force. It was 
assumed ihat cathode rays were like light waves. 
Thomson felt that they were really tiny particles of 
matter (sec CATHODE RAYS). 

He built a special cathode- 
ray tube in which the rays 
passed between charged 
metal plates inside the 
glass. The rays became visi- 
ble as a dot on a fluorescent 
screen placed inside the 
tube. By measuring the de- 
flections of the dot, Thom- 
son could determine the 
ratio of the charge to the 
mass of the particle (sym- 
bolized as e/m). From the 
direction of their deflection, 
he decided that they were 
negatively charged. Be- 
cause the г/т for these particles was always the same, 
he felt sure that they were a fundamental part of all 
atoms. These particles were later called electrons (see 
ELECTRON). 

Thomson also discovered the first isotopes of the 
chemical elements, neon 20 and neon 22. This spurred 
the invention of the mass spectrograph by his pupil, 
Francis W. Aston (see Mass SPECTROSCOPY). 

Thomson was born near Manchester, and was edu- 
cated at Cambridge. In 1884, he succeeded Lord Ray- 
leigh as director of the Cavendish Laboratory. T homson's 
experimental work was invaluable to physics. His theo- 
retical model of the atom, however, was discarded in 
1911 for that of Ernest Rutherford. Stoney RosEN 
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National Gallery of Canada 


Tom Thomson's The Jack Pine is among his brilliant land- 
scapes, showing the beauty of Canada's northland. He lived in the 
area part of each year, and made sketches for his paintings. 


THOMSON, TOM (1877-1917), was a Canadian land- 
scape painter. He was associated with, and greatly in- 
fluenced, J. E. H. MacDonald, A. Y. Jackson, and the 
other Canadian artists who, after 1920, called them- 
selves “the Group of Seven.” 

For eight months of each year, Thomson lived in 
Algonquin Park, Ont., painting and serving as a ranger. 
During the winters, Thomson lived in Toronto, where 
he painted from his sketches the few large pictures that 
he completed. The pictures portray the beauty and im- 
posing grandeur of the Canadian northland. They are 
characterized by a brilliance of color and a free dashing 
treatment seldom equaled. His first work to be exhib- 
ited, Northern Lake, was purchased by the National 
Art Gallery at Ottawa. Thomson was born near Owen 
Sound, Ont. He was accidentally drowned in Algon- 
quin Park in 1917. W. R. WiLLOUGHBY 

THOMSON, VIRGIL (1896- ), is an American 
composer and music critic. He was music critic of the 
New York Herald-Tribune from 1940 to 1954. He com- 
posed for many instrumental and vocal combinations. 
His best-known works are an opera Four Saints in Three 
Acts (1928); music for three motion pictures, The Plough 
that Broke the Plains (1936), The River (1937), and Louisi- 
ana Story (1948), for which he received the 1949 Pulitzer 
prize in music; and a descriptive orchestral piece, 7 he 
Seine at Night (1947). 

Thomson published several collections of articles, 
including State of Music ( 1939), The Musical Scene (1945), 
The Art of Judging Music (1948), and Music, Right and 
Left (1951). 

Thomson was born in Kansas City, Mo., and was 
graduated from Harvard University. He lived in France 
for several years. Homer ULRICH 

THOMSON, WILLIAM. Sce KELVIN, Lorp. 
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Historical Pictures 
Thor, the Norse God of Thunder, rode the sky in a chariot 
drawn by two goats. Sparks flashed from the goats’ hoofs and 
mouths, Thor wore a magic strength-giving belt and carried a 
hammer which was believed to make thunder, 


THOR, thawr, was the god of lightning and thunder 
in Norse mythology. His name meant thunder in Norse. 
He was the oldest son of Odin, and the strongest of the 
gods (see Opin). He fought the battles of men and gods 
against the evil giants, who represented the threatening 
forces of nature. 

In carrying on this task, Thor rode around the 
heavens in his chariot. The thunder was the rumbling 
of his wheels, and the lightning was the flash of his ham- 
mer, Mjolnir, when he threw it at the giants. This 
hammer, which always reached its mark and returned 
to his hand, was made for him by the dwarfs, They also 
made a pair of iron gloves for handling the red-hot 
hammer, and a magic belt to double Thors strength. 
His chariot was drawn by two goats which he could kill 
and eat when he wished. When he gathered their bones 
and laid them on the skins, they would come back to 
life at his command. 

His Adventures. Thor lived in a 540-room hall called 
Bilskirnir, the largest in the world. He lived with his 
beautiful wife Sif, who had hair made of gold, and his 
two children, a boy, Modi, and a girl, Thrud. Sif's hair 
Was once cut off by Loki, and Thor forced him to replace 
it with hair that the dwarfs had forged (see Lox), 

Many stories are told of Thor’s exploits. He was hot- 
headed, and sometimes acted rather rashly. On one 
occasion he made a trip into Jotunheim, land of giants, 
with Loki and two companions. On the way they met 
Skrymir, a giant who frightened them by his size and 
strength. Thor tried to kill Skrymir in his sleep, but the 
hammer failed. Later, they learned that he 
the giants and had cast a spell upon them. 

Another adventure was Thor’s fishing trip with the 
giant Hymir, who pulled up two whales at a time. But 
Thor overawed him by using an ox head for bait and 


was king of 
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fishing up the Midgard Serpent monster coiled y 
around the whole world. Another time, he met a gray. 
bearded ferryman who refused to ferry him across д 
sound. The two engaged in a battle of taunting Words, 
until it turned out that the ferryman v as Odin in disguise, 
His Popularity. While Thor was asleep, the giant 
Thrym stole his hammer. To get i: back, Thor had to 
pretend to be the goddess Freyja, and go to Thrym as 
his bride (see FREYJA). As soon as 1 hor got his hands on 
the hammer, he killed Thrym and +l! his family. These 
tales, as well as the many place names in Scandinavia 
that bear his name, show Thor's grea popularity, People 
thought of him as large and han Isome, with a red 
beard. He was also well known in | ngland and Ger. 


many. EINAR Havory 
THORACIC DUCT. See Ly wr. 
THORAX. See Cursr; Insect (The Bodies of Insects), 


THOREAU, THAWR oh, or tho RO, HENRY DAVID 
(1817-1862), a New England Yankee, was a sharp critic 
of society, and a poetic nature . Walden (1854), 
one of the American classics, records his experiment in 
living, his sympathetic understanding of nature, and 
his social criticism. 

At Walden Pond. When he was 27. Thoreau moved 
from Concord, Mass., to nearby Walden Pond, where 
he built a small, snug house. He remained there fora 
little over two y self-supporting, because he 
had “as many trades as fingers." 

No loafer, Thoreau worked hard 


write 


what interested 


Henry David Thoreau, left, 
rebelled against the intrusions 
of government and society on 
man's life, ond held to a doc 
trine of individualism, For two 
years, he lived in a cabin in 
the woods near Walden Pond, 
below, proving to himself thot 
man can survive in nature. 


Brown Bros.; Culver 


him—observing nature, writing well, and reading the 
“heroic” books. During his sojourn at the Pond, this 
“one-man revolutionist” surmounted the obstacles of an 
increasingly complex society by simplicity and self- 
reliant independence. 

His Philosophy. Walden, his Robinson Crusoe-like 
narrative, is a quietly heroic book. Its influence in- 
creases as the need for personal freedom and solitude 
grows greater, It is not only a wise and earthy book, but 
a tangy and tartly humorous one. The sentences are 
perky, witty, and spiny. The writing reflects the spirit of 
Thoreau, who took rare delight in life, and who com- 
municates (his delight in Walden. He talked with 
friends, swam and fished in the pond, raised beans, read 


books, played the flute, walked a great deal, and 
noticed what he looked at. He was not a scientific 
naturalist, but a poetic one who succeeded in enjoying 
a close relationship with what he saw and felt. 
Thoreau was also a flinty man with a vigorous moral 
conscience, and this is why he mounted an attack 


against any state which used coercion to enforce ques- 
tionable dictates. As a counter-principle, he applied pas- 
sive resistance. The basis for his principle was con- 
science, not self-interest. This doctrine was expressed in 
his essay “On The Duty of Civil Disobedience” (1849). 
Mohandas Gandhi and Leo Tolstoy were ardent advo- 
cates of this doctrine. Thoreau was once imprisoned 
briefly for refusing to pay a tax that he alleged would be 
applied to support slavery. But he did not decline to pay 
the highway tax. He wanted to be a good neighbor. 

His Life. Thoreau was born on July 12, 1817, in Con- 
cord, of Scotch and French ancestry. He was graduated 
from Harvard University in 1837. He lived in and 
around Concord during the 44 years of his life. He was 
asound student of the Greek and Hindu classics and of 
English literature. After college he taught school with 
his brother, assisted his father in the family trade of 
pencil-making, surveyed land, and helped take care of 
the property of his friend Ralph Waldo Emerson while 
Emerson traveled abroad. 

During his lifetime, Thoreau published only two 
books, 4 Week on the Concord and Merrimack Rivers ( 1849) 
and Walden (1854). His collected works, The Writings of 
Henry David Thoreau (1906), run to 20 volumes and in- 
clude his daybook (called the Journal), a mine of nature 
discoveries and observations. The Collected Poems of 
Henry Thoreau appeared in 1943. 

Unmarried, Thoreau lived with his family until his 
death. He suffered from tuberculosis during the last 
few years of his life. But he was witty to the end. When 
a well-meaning friend asked him on his deathbed, 
“Have you made your peace with God?” he replied, “1 
am not aware that we ever quarreled." Reomarp L. Соок 

THORIUM, THO rih um (chemical symbol, Th), is a 
dark-gray metallic element that resembles platinum. 
The atomic number of thorium is go and its atomic 
weight is 232.05. A Swedish scientist, Jöns Berzelius, 
discovered thorium in 1828. Thorium occurs in certain 
minerals such as monazite and thorite. These minerals 
are mined chiefly in Brazil and India. Other deposits 
exist in Florida, Idaho, and the Carolinas. Thorium is a 
radioactive metal, which means that it gives off rays. 

When thorium is bombarded with the atomic particles 
called neutrons, it undergoes a series of changes. It ends 
up as uranium 233. Like U-235, this form of uranium 


THOROUGHWORT 


is an atomic fuel. For this reason the export of thorium 
from the United States is under federal government con- 
trol. Industry also uses thorium for making incandes- 
cent gas mantles. The mantles are made by combining 
thorium nitrate and cerium nitrate, When heated, the 
mantle gives off incandescent light. 

See also BERZELIUS, Jöns JAKOB; URANIUM (map). 

THORN, in botany, is a short, hard, sharp-pointed and 
leafless branch. Thorns develop on many different kinds 
of plants. Vines such as cat brier, bushes such as black- 
berries and roses, woody plants such as hawthorns and 
locusts, and nonwoody and desert plants such as cacti, 
all have thorns. Desert plants are typically very thorny. 

THORN APPLE is a haw, the fruit of the hawthorn. 
See DATURA; HAWTHORN; STRAMONIUM. 

THORNDIKE, EDWARD LEE (1874-1949), an Ameri- 
can educational psychologist, made many contributions 
to the study of learning, teaching, and mental testing. 
He invented the puzzle-box to investigate how such 
animals as cats and dogs solve problems. He found that 
they tend to repeat on future occasions those move- 
ments which are successful while other movements drop 
out. This leads them to a final, quick solution. 

Thorndike also studied learning in human beings. He 
found that being right helped the student to retain a 
correct response, but that being wrong did not seem to 
eliminate errors. 

He conducted large-scale 
statistical studies to show 
how the study of Latin, 
mathematics, and other 
subjects affects the later 
school performance of stu- 
dents. He was one of the 
first to devise tests to meas- 
ure learning and aptitudes. 

Thorndike was born in 
Williamsburg, Mass. He re- 
ceived a Ph.D. from Colum- 
bia University, and taught 
at Teachers College, Co- 
lumbia University, for 41 
years. He developed a method to determine which words 
are used most often. His data was used as a basis for the 
Thorndike-Century and the Thorndike-Barnhart school 
dictionaries. One of his best known books, Teacher's 
Word Book (1921), lists 30,000 words by their fre- 
quency of use. His other works include Mental and 
Social Measurement (1904), The Measurement of Intelli- 
gence (1926), Fundamentals of Learning (1932), The Psy- 
chology of Learning (1941), and Human Nature and the 
Social Order (1940). B. F. SKINNER 

THORNTON, MATTHEW (17142-1803), was a New 
Hampshire signer of the Declaration of Independence. 
He served as president of the first New Hampshire Pro- 
vincial Congress in 1775, and as speaker of the general 
assembly in 1776. In 1776 and 1778, he was a delegate 
to the Continental Congress. Thornton was born in Ire- 
land, and came to America about 1718. He began to 
practice medicine in Londonderry in 1740. He served as 
surgeon to the New Hampshire troops in the Louisbourg 
expedition in 1745. Ricuarp В. Morris 

THOROUGHWORT. Sec Boneser. 


GEORGE L. Визн 


Teachers College, Columbia Univ. 


Edward L. Thorndike 
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United Pross Int. 
Jim Thorpe became one of the first men to be admitted to 
the National Football Foundation's Hall of Fame in 1951. 


THORPE, "ЛМ,” JAMES FRANCIS (1888-1953), was 
one of the greatest American athletes. King Gustaf V of 
Sweden called him “the greatest athlete in the world” 
during the rgr2 Olympic Games, when he became the 
first person ever to win both the decathlon and pentath- 
lon. Later, officials took back his Olympic medals, 
charging that he had previously played professional 
baseball. "Thorpe was born near Prague, Okla., and won 
fame as “the greatest football player of all time" at 
Carlisle (Pa.) Indian Industrial School. Forest EVASHEVSKI 

THORVALDSEN, TOOR vahl èn, or THORWALDSEN, 
TAWR wawld sen, BERTEL (1770-1844), a neo-classicist, 
was Denmark’s greatest sculptor. After studying in 
Copenhagen, he won a scholarship and went to Rome 
to complete his training. His first sculpture to attract 
attention was Jason with the Golden Fleece. His best- 
known work is the Lion of Lucerne. Thorvaldsen’s best- 


loved works are the statues of Christ and the Twelve 
Apostles. 


MARVIN С, Ross 
, SAINT (picture). 
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Bettmann Archive | 
Thoth, an early Egyptian god of wis 
usually shown with the bedecked head of 


т and sciente, wos 
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THOTH, thohth, or toht, was the 
of learning, letters, and wisdom. | 
of writing and speech, and the pro 
the scribes. He took care of the li 
and controlled the science of nu 
measures, He was believed to hav: 
healing and was the patron of physi: 
center of worship was at Hermopol 
The worship of the moon, which 
never rivaled that of the sun am 
This was in contrast to the great in 
to the moon in the beliefs of oth: 
such as the Babylonians. Thoth a dpe 
forms. He is portrayed either as an i 
or as a baboon. 

THOTHMES Ill. Sec THurmose 111 
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The Lion of Lucerne, Carved by Bertel Thorvald 
stands in Lucerne, Switzerland, near the home of William Tek 
The lion was carved in solid rock to honor the ten Swiss guards 
who were killed while defending the French king in 1792. 


Sawders 


THOUGHT includes all the processes through which 
man becomes aware of things or ideas. Man’s intellect 
gives him the ability to think. He expresses his ability 
to think through his intelligence, or intellectual 
capacity. 

Thought or thinking involves many activities, such 
as attention, abstraction, and seeing relationships. It 
also includes judgment and reasoning. It is difficult to 


determine where one activity ends and the other 
begins. Thinking cannot be separated from other 
activities in man. Emotions, for example, greatly 
influence « person's thinking. Many unconscious fac- 
tors are also associated with thinking. 


In modern psychology, thinking is closely associated 
with solving problems. Scientists study how we see our 
problems, Low we plan to solve them, why we want to 


solve therm, and what our usual methods are. 

To think efficiently, we must do certain things. First, 
we must obtain all the facts involved in the problem. 
Then we must make a clear and logical formulation, or 
description, of the problem. Finally, we must control 
or correct (he emotions or unconscious factors that may 
influence us. Thinking is difficult, and many people 
substitute worrying for thinking. Frank J. KOBLER 


See also INTELLIGENCE; JUDGMENT; REASON. 

THOUSAND AND ONE NIGHTS. See ARABIAN 
Nicuts. 

THOUSAND ISLANDS is the name of a group of more 


than a thousand islands in the Saint Lawrence River. 
No complete count has ever been made, because some 
of the islands are only small points of rock above the 
water. Bu: at least 1,700 islands compose the Thousand 
Islands group. Some of them cover several acres, and a 
few extend 4 to 5 miles in length and include a few 
square miles of territory. The Thousand Islands lie in a 


4o-mile siretch of the Saint Lawrence where the river 
runs from 4 to 7 miles wide as it leaves its source in Lake 
Ontario. Tops of sunken hills of the Canadian Shield 
form the islands. The plateau extends southward from 
the Canadian province of Ontario across the Saint 
Lawrence River into New York (see CANADIAN SHIELD). 

These rocky islands are noted for their beautiful scen- 
ery and mild summer climate. Many have popular 
public summer resorts. Several are owned by wealthy 
Canadians and Americans. Thirteen of the islands are 
included in Saint Lawrence Islands National Park, 
established by the Canadian government as a recrea- 
tional center and game preserve. 

The Thousand Islands International Bridge, com- 
pleted in 1938, spans some of the islands. It consists of 
two main suspension structures, three smaller bridges, 
and roadways across two islands. The total length of 
the bridge is about 63 miles. Lovar DURAND, JR. 

THRACE, //rays, was the ancient Greek name foralarge 
region in the Balkan Peninsula. It stretched from Mace- 
donia north to the Danube River, and eastward as far 
as the Black Sea. Under the Romans, Thrace included 
only the southern half of this region. The mountains of 
Thrace contained valuable deposits of gold and silver. 
Its broad plains were used for farming and for raising 
horses and cattle. Some historians believe that Greece 
owes the foundation of its music, its mythology, and its 
philosophy to the people of early Thrace. 

The people of Thrace were savage Indo-Europeans 
who liked warfare and looting. Their rulers acted like 


THREAD 


kings. Greek trading cities occupied the coast of Thrace 
in early days. The Greeks established the cities with the 
consent of Thracian kings. Persians conquered this coast 
in the time of Darius (558?-486 в.с.). Later it belonged to 
the Athenian state and then to Macedonia. Philip II 
conquered all of Thrace, and the region was held by 
his son, Alexander the Great. Thrace later became a 
province of the Roman Empire. 

The most important Greek cities of Thrace were 
Abdera, Sestos, and Byzantium. Ancient Byzantium 
was the foundation of the modern city of Istanbul (Con- 
stantinople). The fall of Constantinople in 1453 brought 
all Thrace under Turkish rule. 

After the Russo-Turkish War of 1878, the northern 
part of Thrace became known as Eastern Rumelia and 
was united with Bulgaria in 1885. Greece took western 
Thrace during World War I. Turkey and Bulgaria con- 
trol the rest of the region. German troops overran Greek 
Thrace in 1941, but it was given back to Greece after 
World War 11. Greek Thrace includes the departments 
of Evros and Rhodope. Turkish Thrace corresponds to 
Turkey in Europe. 

See also PriruipPr. 

THRASHER. See BROWN THRASHER. 

THREAD is made of strands of fibers. The fibers may 
be of cotton, silk, linen, wool, rayon, nylon, Dacron, or 
other textile material. For most sewing uses, the fibers 
are drawn out to make a single thread. But for heavier 
sewing, manufacturers twist two or more threads to- 
gether to make two-ply thread or heavier. Man learned 
to make thread as a result of his success in spinning 
fibers for weaving. He found that by twisting the fibers 
tightly, he could make thread. He learned to use the 
thread to sew garments together. Until man learned to 
sew, he could only drape or tie fabrics around his body. 

The production of sewing thread involves the same 
basic steps as the production of yarn for weaving. The 
staple fibers, such as cotton or wool, are cleaned and 
then combed until all fibers are smoothed out. The thin, 
threadlike fibers are then rolled over and over to form 
thick coils of soft yarn. These coils are placed in the 
drawing frame, where they pass between sets of power- 
ful rollers, The rollers draw the fibers out and press 
them into thin ribbons. The ribbons go to another 
machine, called the doubling frame, that presses them 
into fine, delicate strips. The strips are folded over, and 
again drawn out. After they are combed again to make 
them even in width, they are wound on bobbins. Sev- 
eral strands are twisted together to form a coarse yarn, 
which is then twisted tightly into the finished thread. 
Manufacturers then bleach or dye the thread, wind it 
on wooden spools or bobbins, and send it out to stores. 
Cotton ranks as the most widely used fiber for making 
thread. The long-fiber, Sea Island variety of cotton 
makes the best cotton thread. 

Silk and man-made fibers such as nylon and rayon 
start outas filament, or extremely thin yarn. They do not 
need to be combed and pressed. The filament yarn is 
twisted directly into thread. Then it is bleached or dyed, 
and wound onto spools. 

Special characteristics of man-made fibers make them 
increasingly important in the field of thread. An out- 
standing quality is their strength or durability. They 
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С. BRADFORD WELLES 


are pressed together 
into a fluffy “blanket.” 


Blanket is carded, fibers 
combed straight, then rolled 
into thick coils of yarn. 


offer higher resistance to seam failure and to abrasion, 
and make possible higher sewing speeds. Such threads 
are being used more and more in the manufacture of 
shoes as well as clothing. 

See also SPINNING; STOCKINGS. 

THREAD GLASS. See GrAsswARE (Early Glassware), 

THREADWORM. Sce Pinwor. 

THREE-DIMENSIONAL PICTURE. See SrEREOSCOPE; 
also the Trans-Vision three-dimensional color pictures 
with the Froc and Human Вору articles. 

THREE-MILE LIMIT. See TERRITORIAL WATERS, 

THREE MUSKETEERS, THE, was a famous novel writ- 
ten by Alexandre Dumas, the Elder, in 1844. The action 
takes place in France about 1625 during the days of 
King Louis XIII and Cardinal Richelieu. ‘The three 
musketeers, Athos, Porthos, and Aramis, are swordsmen 
who serve the king. Joined by the adventurer D'Artag- 
nan, they defeat Richelieu's plots to embarrass the royal 
family. The villain is Lady de Winter, an agent of the 
Cardinal and wife of Athos. F. J. CROWLEY 

See also Dumas, ALEXANDRE (Dumas, the Elder). 

THREE-POINT LANDING. See AIRPLANE (Landing 
the Plane). 

THREE RIVERS. Sce Trois RIVIÈRES, 

THREE WISE MEN. See Macr. 

THRESHING MACHINE is a Piece of farm machinery 
that combines four Separate operations in one unit, 
These are: (1) threshing, (2) Separating, (3) cleaning, and 
(4) stacking. The threshing machine handles grains, 
beans, and other seed crops. Power for the machine is 
furnished through a belt connected to a tractor motor, 

shing is accomplished by a rotating cylinder. 
Contact between the slow-moving grain and the high- 
Speed cylinder frees some of the seed from the straw. 
Further threshing occurs by rubbing action as the grain 
moves faster and passes through a small space next to 
the cylinder. Rows of metal teeth comb the grain. 

The grain and straw then pass into the separator. 
Here, the grain is Separated from the straw by a large 
screen which lets only the grain pass through it. Final 
cleaning takes place in the cleaning shoe, where a blast of 
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HOW THREAD IS MADE FROM COTTON 


Fibers are drawn out 
and twisted into thread 
and wound on spindles. 


Enlarged view of 
fibers that are 
twisted together. 
to form thread, 


After thread is bleached 
or dyed, it is wound on 


spools, 

air blows out the chaff as the grain falls through a series 
of sieves. The clean grain drops into an clevator leading 
to a weighing device on the side of the machine, From 
there it is loaded into trucks. The straw is carried on a 
belt to the stackers,where it is blown [rom the machine, 

The combine has largely replaced the threshing ma 
chine. In addition to threshing and cleaning, the com- 


bine cuts the grain in the field. 

In 1834, John and Hiram Pitts of Winthrop, Me, 
patented the first threshing machine that was built 
along the lines of the modern thresher. доу Bamer 

See also Cosine; Wuear (picture). 

THRIFT. See SaviNas. 

THRIPS are short, slender insects that usually have 
two pairs of narrow, fringed wings. Thrips are found on 
all types of vegetation, especially in flowers and on the 
fruits and leaves of trees. "They destroy plant cells, and 
Spread virus and fungus diseases. 


Scientific Classification. Thrips make up the order 
Thysanoptera. 


The Tiny Thrips, right, sucks sap from the pistils, stamens, 


and petals of opening flowers, making them turn brown, left. 
American Cyanamid Co.; USDA 


THROAT, /roht, contains structures between the 
mouth, the nose, and the chest. The word throat is a 
term rather loosely applied to the front of the neck. 

The pharynx is the muscular tube, lined with mucous 
membrane, between the back of the nostrils (nasophar- 
ynx) and back of the mouth (oropharynx), and the 
esophagus. ‘The pharynx contains the openings of the 
Eustachian tubes to the ears, and the tonsils. 


The esophagus continues from the pharynx to the 
stomach. Tis walls contain smooth muscles that invol- 
untarily : swallowing. The trachea, in front of the 
esophagus, has ridges of cartilage that hold it open. At 
the top of the trachea is the larynx, a cartilage box con- 


taining the vocal cords. Its opening into the pharynx is 
called the glottis, and is surmounted by a movable 
leafshaped cartilage, the epiglottis. 

The routes of food and air cross each other in the 
throat, but the act of swallowing keeps the food out of 
the air passages. The soft palate presses against the back 
of the throat, and blocks off the nose. The larynx rises 
against the base of the tongue and presses against the 
epiglottis. The cough reflex is a further guard to drive 
out any food that does enter the air passage. 

Sore throat usually comes from being chilled, or from 
infection. ‘Tobacco and dryness may also irritate the 
throat. Sore throat is an early symptom of several serious 
diseases, including measles, scarlet fever, smallpox, 
chicken pox, whooping cough, influenza, and tonsillitis. 

Septic sore throat is the most serious kind. It is an 


The Thrush Family numbers the most beautiful singers of the 
feathered world among its members. The American veery, olive- 


European Blackbird 


THRUSH 


infection by a streptococcus, and can lead to ulcers or 
abscesses. The sulfa drugs have proved very effective 
against this particular infection of the throat. 

A bag of cracked ice will help common sore throat. 
Warm salt solution with some baking soda is a good 
mouthwash. Direct swabbing or spraying with an anti- 
septic solution may also be helpful, but gargles seldom 
go deep enough to be effective. A. BRAZIER HOWELL 

Related Articles. See the Trans-Vision three-dimen- 
sional color picture with Human Bopy. See also the fol- 
lowing articles: 
Esophagus 
Gargle 

THROMBOSIS. See APOPLEXY. 

THROTTLE. See ArrPLANE (color diagram, The Air- 
plane and How It Flies); CARBURETOR; "TURBINE 
(Turbine Terms). 

THRUSH is the name of a group of songbirds that live 
in most parts of the world. Many of the thrushes are 
plain brown birds, with whitish and usually spotted 
breasts. Robins, wheatears, and bluebirds are all 
thrushes. These birds are migratory. They fly to warmer 
countries as winter approaches. ‘They live in wooded 
regions and spend much time on the ground. They feed 
largely on insects, and are valuable to man. 

The largest and best-known North American type of 
thrush, except for the American robin, is the wood thrush. 


Tongue Windpipe 


Larynx 
Tonsil 


Pharynx 


backed thrush, and varied thrush are birds of dull plumage, but 
their voices are like the clearest notes of a flute. 


Olive-backed 
Thrush 
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This bird has bright cinnamon-colored upper parts and 
boldly spotted white breast and sides. It is noted for its 
clear, flutelike songs. The wood thrush nests in the 
eastern United States and southeastern Canada, and 
winters in Central America. It builds its nest five to 
twenty feet up in a bush or tree. The bird arranges a 
base of dead leaves and coarse grass, plasters the nest 
with mud, and lines it with fine roots or grasses. The 
female lays from three to five greenish-blue eggs. 

Other common kinds of North American thrushes 
are the veery, the hermit thrush, the varied thrush, and 
Swainson's thrush. In Europe the most common thrushes 
are the redbreast, or robin; the song thrush, or mavis; the 
mistle thrush; the blackbird; and the nightingale. 

Scientific Classification. Thrushes belong to the fam- 
ily Turdidae. The wood thrush is classified as genus 
Hylocichla, species mustelina; the veery is H. fuscescens; 
the hermit thrush is H. guttata; and Swainson’s is 
H. ustulata. 


ALBERT WOLFSON 


See also Bip (table, State Birds; color pictures, Birds’ 
Eggs, Favorite Songbirds); BLUEBIRD; NIGHTINGALE; 
ROBIN; VEERY. 

THRUSH is a contagious disease of infants. It is some- 
times called parasitic stomatitis, white mouth, oral monili- 
asts, and infantile sore mouth. Thrush causes the mouth 
to become sore. It is particularly frequent in weak and 
undernourished infants. The disease is an infection. It 
appears in the form of small, roundish, white patches, 
called aphthae, on the lining membrane of the mouth 
and throat, and also on the tongue. These patches are 
slightly raised. They cover drops of watery fluid, and 
contain a fungus growth. When the patches peel off, a 
raw, red surface is left, As fresh patches continue to ap- 
pear, the mouth becomes sore. At the start, thrush is 
usually accompanied by fever, colic, diarrhea, restless- 
ness, no desire for food, and difficulty in swallowing, Pre- 
ventive treatment requires absolute cleanliness of nip- 
ples and nursing bottles, with sterilization of milk and 
other foods. Austin Epwarp Sur 

THRUST. See AERODYNAMICS (Other Forces); Jer 
Proputsion (How Jet Propulsion Works). 

THRUST FAULT. See GEOLOGY (Movement of Sea and 
Land). 

THRUWAY. See Roaps AND Hicuways (Primary 
Highways). 

THUCYDIDES, thyoo SID ih deez (460?-400? в.с.), an 
Athenian, was the world’s first scientific historian. His 
History of the Peloponnesian 

ar covers 21 of the 28 
years of this war. Thucydi- 
des wrote critically and ob- 
jectively. He showed much 
skill in analyzing character, 
and in showing the rela- 
tionship between cause and 
effect in historical events, 
The history is unfinished, 
and contains inconsisten- 
cies, but it is a dramatic 
account of stirring events, 

Thucydides was born in 
Athens. In 424 B.C., during 
the Peloponnesian War, he 


Thucydides 


Brown Bros. 
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commanded part of the Athenian fleet. Thucyd m 
failed to relieve the siege of Amphip 
for 20 years. During his exile, he v 
Greek world, followed the course ‹ 
his history. 

THUG is a member of an old : 
members of which killed in the па 
term comes from the Hindustani / 
or rascal. The thugs committed п 
their victims in honor of Kali, th 
destruction and wife of Siva. The 
dered by strangling. One of their 
not to spill blood. According to k 
lieved that Kali disposed of the b 
them. But one member of the socic 
actions. So the angry goddess condi 
their victims in the future. The loc: 
governments tried many times to st 
tice of the thugs. In 1831, the Briti 
end the evil and it is now almost wij) 
today, a holdup man or a hired slug 
called a thug. 
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ROKE NOEL MAYHEW 

THULE, ТАРОО lee, is a settlement in northwestern 
Greenland on the coast of Hayes Peninsula, For loca 
tion, see GREENLAND (map). When U.S. Air Force 
established a long-range bomber base at Thule in 1951, 
the зоо Eskimos living there moved io other paris of 
Greenland. Today, from 4,000 to 7.000 American 
civilians and air force personnel live there. See also 
ULTIMA THULE. 

THULIUM, THYOO lih um (chemic::| symbol, Tm), is 
one of the rare-earth elements. Its atomic number is 69, 
and its atomic weight is 168.94. The name comes from 
Thule, the Latin word for the northernmost part of the 
inhabitable world. The Swedish scientist Per Cleve 
first discovered thulium in 1879. Thulium occurs with 
other rare earths in the minerals gadolinite, euxenite, 
xenotime, and others. It is bes eparate< from the other 
rare earths by ion-exchange processes (sec IONIZATION). 
It has a melting point between 2,800° |’. and 3,000 F. 
It boils at about 3,140? F. Portable X-ray units use 
radioactive thulium. Such units require no electrical 
equipment, and need to be recharged with thulium 
only once every few months. See also ELEMENT, CHEM- 
ICAL (table); Rare EARTH. FRANK Н. SPEDDING 

THUMB. Sce HAND. 

THUMB, TOM. See STRATTON, CHARLES S.; BARNUM, 
PHINEAS T. 

THUN, LAKE OF. See LAKE or THUN. 

THUNDER. Primitive man thought that thunder was 
the sound of the gods roaring in anger when they were 
displeased with the people of the earth. Today, We 
know that thunder is caused by the violent expansion 
of the air after it has been heated by lightning. 

Air is heated instantly when an electrical charge of 
lightning passes through it. The heat causes the mole- 
cules of air to expand, or fly out, in all directions. As 
the molecules seek more room, they collide violently 
with layers of cool air, and set up a great air wave which 
has the sound of thunder. 

Thunder has many different sounds. The deep, rum- 
bling roar of thunder is caused by the air wave set up by 
the part of the lightning trunk that is farthest away: 
The sharp crackle of thunder is set up when the large 
trunk of lightning forks out into many branches. The 
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Lightning heats the air, which rushes into 
the wall of cooler air. When the hot and 
cold air collide, thunder is heard. 
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You can tell how far away a storm is by watch- 
ing for the jagged streak of lightning. Then count 
off seconds until the thunder noise reaches yov. 
Thunder travels | mile in 5 seconds. If it takes 
15 seconds, you know the storm is 3 miles away. 


loud crash of thunder is caused by the main trunk of the 
lightning. The sound of thunder reaches us after we 
have seen the lightning. That is because light travels 
186,282 miles per second—or almost instantaneously, 
while sound travels at a rate of only about 1,100 feet 
per second. By counting the time between the flash of 
lightning and the sound of the thunder, it is possible to 
tell about how far away the storm is. If it is five seconds 
between the lightning flash and the thunder, the storm 
is about a mile away. WALTER J. Saucier 
THUNDER PUMPER. 
See Віттекм. 
THURBER, JAMES 
GROVER (1894-1961), an 
American humorist, became 
an alert observer of every- 
day life and the behavior of 
the average individual in 
his predicaments and con- 
fusions. Thurber illustrated 
his stories, fables, and essays 
with revealing caricatures 
in which people behave like 
animals and animals like 
people. Most of his books 
include drawings of shape- 


James Thurber 
Anthony Calvaccia 
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less, determined women, sad dogs, terrifying children, 
and frightened men. His humor is serious and sophisti- 
cated, but there is a pure simplicity in his art. With 
Elliott Nugent, he wrote a successful drama of college 
life, The Male Animal (1940). This and several other 
Thurber works were made into motion pictures, includ- 
ing his short story “The Secret Life of Walter Mitty.” 

He also wrote Is Sex Necessary? (1929), with E. B. 
White; The Owl in the Attic (1931); The Seal in the Bed- 
room (1932); My Life and Hard Times (1933); The Middle- 
Aged Man on the Flying Trapeze (1935); Fables for Our Time 
(1940); The White Deer (1945); The Thurber Carnival (1945); 
The Thirteen Clocks (1950); and Thurber Country (1953). 

Thurber was born on Dec. 8, 1894, in Columbus, 
Ohio, and was educated at Ohio State University. He 
was a code clerk in the Department of State, and later 
worked as a journalist in Paris. In 1926, he began a 
lasting association with the New Yorker magazine as a 
contributing editor. E. Hopson Lona 

THURINGIA, thyoo RIN jih uh (pop. 2,927,497), an 
historical division, covers 4,540 square miles in East 
Germany. For location, see GERMANY (color map). It 
includes the mountain range known as the Thuringian 
Forest. Erfurt and Weimar are important cities. The 
people farm, and make toys and optical instruments. 

THURINGIAN FOREST is a wooded highland in East 
Germany. It lies west of the Czechoslovakian frontier. 
For many years, the region has been famous for its 
Christmas toy-making and wood-carving industries. 

THURMOND, J. STROM. Sce SourH CAROLINA 
(Famous South Carolinians). 

THURSDAY is the fifth day of the week. The ancient 
Norsemen considered the day sacred to Thor, the Teu- 
tonic god of thunder. The name means Thor's day. This 
is probably a translation of the Latin dies Jovis, meaning 
Joves day, for Jove, ог Jupiter, the Roman god of 
thunder, In the United States, Thanksgiving Day is 
observed on the fourth Thursday in November. Maun- 
dy Thursday, which is also called Holy Thursday, is the 
day before Good Friday. 

See also MAUNDY THURSDAY; THANKSGIVING Day; 
THOR; WEEK. 

THURSTONE, LOUIS LEON (1887-1955), an American 
psychologist, made original contributions to the de- 
velopment and analysis of psychological tests. He de- 
veloped the centroid method of factor analysis to find 
the basic dimensions underlying ability and personality 
scores. He developed a method for measuring attitudes. 
He wrote the books Primary Mental Abilities (1938) and 
Multiple Factor Analysis (1947). Thurstone was born in 
Chicago. He taught at the University of Chicago from 
1924 to 1952. KENNETH Е, CLARK 

THUTMOSE III, ¿hoot MOH suh (reigned about 1504- 
1450 в.с.), was probably the greatest of all the kings of 
ancient Egypt. He succeeded his father Thutmose It. 
but for many years was kept in the background by his 
aunt and mother-in-law, the famous Queen Hatshepsut. 
Upon her death he avenged her usurpation of his royal 
authority by mutilating her monuments and destroying 
most of her statues. He became a brilliant general anda 
vigorous and capable administrator. 

By a series of well-planned campaigns, mainly in 
Palestine and Syria, he carried Egypt’s imperial boun- 
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Thutmose 111 was one of the 
most brilliant and capable 
rulers of ancient Egypt. 


daries to their greatest ex- 
tent. The rich booty and 
numerous captives taken 
in his wars provided the 
means and labor for exten- 
sive building operations in 
Egypt. He greatly enlarged 
the vast temple at Karnak. 
Walls in this temple still 
bear the hieroglyphic rec- 
ords of his wars, long lists 
of captured cities in Asia 
and Africa, and even pic- 
tures of plants and animals 
he collected on his cam- 
paign. Thutmose erected 
in Karnak many granite obelisks (wrongly called 
“Cleopatra’s Needles”). One of them now stands in 
Central Park in New York City. 

In order to keep the loyalty of his Asiatic provinces, 
he educated the sons of defeated kings in Egypt, and 
sent them home as his subjects. Kerra С. SEELE 

See also Есүрт, Ancient (The Early New Kingdom). 

THYATIRA, тну uh TIE тий, was an ancient city of 
Lydia, in Asia Minor. It was one of the seven cities of 
Asia Minor addressed by St. John in the Book of 
Revelation. Thyatira was founded in the 2007s B.C., and 
served as a commercial center. The city of Akhisar, 
Turkey, now stands on its site. 

THYE, EDWARD JOHN. See MINNESOTA (Famous 
Minnesotans). 

THYME, time, is a fragrant garden herb. It belongs to 
the same family as the mints. An oil in the leaves and 
stems causes its scent. The drug thymol is prepared from 
this oil. The plant grows from 6 to 8 inches high, and 
has square, hairy stems, narrow leaves, and small lilac 
or purplish flowers, borne in separate whorls. It 
grows well in dry places and poor soils. A variety 
known as creeping thyme, with woody, branching stems, 
makes an excellent cover for rocks and waste places. 
The six commonly cultivated varieties of creeping 
thyme are known as crimson, firefly, lemon, silver, white- 
spot, and woolly thyme. An old tradition says that at 
midnight in midsummer, the king of the fairies and his 
followers frolic in beds of wild thyme. Oberon, king of the 
fairies in Shakespeare’s Midsummer Night's Dream, says: 

I know a bank whereon the wild thyme blows, 
Where ox-lips and the nodding violet grows. 


Scientific Classification. Thyme belongs to the family 
Labiatae. Common or garden thyme is genus Thymus, 
Species vulgaris. Creeping thyme, or mother-of-thyme, 
is 7. serpyllum. HAROLD NORMAN MOLDENKE 

THYMOL, THY mohl (chemical formula, C39H34O), is 
à chemical substance related to camphor. Menthol is 
another of its relatives. Thymol has a pleasantly sharp 
taste in small quantities. It is used extensively in medi- 
cine, for mouthwashes and as a mild antiseptic. Some- 
times people use thymol to replace the more powerful 


iodoform as an antiseptic, but they cannot rely on it to 
kill all germs. 
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THYMUS, 7 HY mus, GLAND is a pinkish-gray organ 
located in the chest just underneath the breastbone, 
Since the thymus gland has no ducts, it is usually cop. 
sidered to be one of the endocrine glands. However, no 
hormones have ever been shown (0 come from this 
gland. The thymus gland is considerably larger in 
children than in adults. However, i: may become en. 
larged in later life, due either to a tumor or to a disease 
called myasthenia gravis. Some patients with this disease 
are helped if they have their thymus gland surgically 


removed. T. B. Scuwarrz 


The Thymus Gland lies in the chest, just beneath the breast 
bone. It is a ductless gland, and its exact function is unknown, 


THYRATRON. See ELECTRONICS (Tliviatrons). 

THYROID CARTILAGE. See LARYNX 

THYROID GLAND is an endocrine, or ductless, gland 
in the neck. It is divided into two parts, or lobes, one 
on each side of the windpipe. It is well supplied with 
blood vessels. 

The thyroid gland takes up iodine from the blood. 
When the iodine combines with other chemicals in the 
gland, thyroxine, an important hormone, is formed (see 
Hormone). The thyroid stores thyroxine in an inactive 
form. However, when the body needs thyroxine, it is 
released directly into the blood vessels that run through 
the gland. The blood stream then carries the hormone 
all over the body to the body cells. In the cells, thyrox- 
ine is changed into several more active hormones that 
regulate the rate at which the cells change oxygen and 
food into heat and energy. Therefore, thyroid hormones 
are necessary for the body to grow and for the mind to 
develop. i 

Underactive Thyroid. When the thyroid gland is not 
active enough, a condition known as hypothyroidism 
develops. In adults this is called myxedema. In persons 
with myxedema, everything slows down. They lose 
vigor of mind and body. Their skin grows thick and 
coarse, and they may gain weight. Hypothyroidism 
that begins in infancy results in a condition called 
cretinism (sce CretinisM). Children with cretinism аге 
called cretins. Their bodies do not grow the way they 
should. Their minds cannot grow, either. Because of 


this, the mind of such a child may not develop beyond 
the level of a five-year-old child, no matter how old he 
actually becomes. 

Overactive Thyroid. Sometimes the thyroid gland 
produces too much thyroxine. This may be because the 
gland cells are overactive. Or it may be because the 
gland has ir reased in size so that too many cells are 
producing thyroxine. In either case, too much of the 
hormone is produced for the body to handle normally 
and a condition known as hyperthyroidism results. Hyper- 
thyroidism causes extreme nervousness, increases heart 


The Thyroid Gland lies in the neck, It produces thyroxine, a 
hormone important to the growth of the mind and the body. 
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action, and disturbs metabolism (see METABOLISM). 

Goiter is an enlarged thyroid gland. It may be accom- 
panied by either hypothyroidism or hyperthyroidism. 
Goiters develop when there is not enough iodine sup- 
plied to the body for the thyroid to function properly. 
People formerly developed goiters when they lived in 
certain areas of the world where neither land nor water 
supplied iodine for the body’s use. Lack of iodine in food 
can be remedied by eating iodized salt. See GOITER. 

Treatment of Thyroid Conditions. Doctors treat hypo- 
thyroidism by giving a person proper amounts of thy- 
roid hormone, usually in the form of pills. In treating 
hyperthyroidism, surgeons remove part of the overactive 
gland, Thyroid surgery was first performed by Theodor 
Kocher, a Swiss professor of surgery. 

Special drugs are sometimes used to decrease thyroid 
gland activity. Among these is radioactive iodine. This 
special iodine is removed from the blood by the thyroid 
gland as is any other iodine, but it slows down the 
gland’s activity. T. B. SCHWARTZ 

Related Articles in Wortp Boox include: 

Gland Hormone 
Goiter Iodine 
Graves, Robert James Kocher, Emil Theodor 

THYROXINE. See THYROID GLAND. 

THYRSUS. See INFLORESCENCE. 

THYSANOPTERA. See [sect (Classifying the Insects). 

THYSANURA. See Insecr (Classifying the Insects). 

TIAHUANACO INDIANS. Scc BoraviA (History). 


TIBERIUS 


TIBBETT, LAWRENCE MERVIL (1896-1 960), an Ameri- 
can baritone, made his operatic debut in Aida in the 
Hollywood Bowl in 1923. Two months later, he made 
his debut at the Metropolitan Opera House in New 
York City. In 1924, he climbed rapidly to principal 
roles. Tibbett helped found the American Guild of Musi- 
cal Artists in 1936, and served as president until 1953. 
He was born in Bakersfield, Calif. DANIEL A. Harris 

TIBBU. See SAHARA (The People of the Sahara). 

TIBER RIVER, TIE bur, is the second largest stream 
in Italy. Only the Po is larger. ‘The Tiber rises in the 
Apennine Mountains in central Italy, 4,160 feet above 
sea level. It flows for about 245 miles, first through the 
Sabine Mountains, a range of the Apennines, then 
through Rome and into the Tyrrhenian Sea. For loca- 
tion, see Irary (color map). The Tiber flows into the 
sea through branches at Ostia and Fiumincino. The 
arm at Fiumincino is a channel built in the time of 
Roman emperors Claudius and Trajan. The Tiber has 
often overflowed its banks. Flood embankments have 
been built at Rome. 

TIBERIAS, tie BEER ih us (pop. 16,500), stands on the 
western shore of the Sea of Galilee in Israel. The city 
won fame in the past for its scholars and rabbis. Tiberias 
has been a noted winter health resort since ancient 
times, because of its hot springs. 

TIBERIAS, SEA OF. See SEA or GALILEE. 

TIBERIUS, fie BEE rih us (42 B.C.-A.D. 37), was the 
second emperor of Rome. He is mentioned in the Bible, 
and this was important in determining the time of the 
birth of Christ. 

Tiberius was born in Rome, the son of Tiberius 
Claudius Nero, an officer under Julius Caesar. His 
mother was Livia, who married Emperor Augustus after 
"Tiberius was born (see Avcusrus). Livia used her influ- 
ence to advance Tiberius and his brother Drusus to im- 
portant military commands. Tiberius won fame in the 
army by carrying out successful campaigns in central 
and southern Europe. 

In 11 в.с., Augustus forced Tiberius against his will 
to divorce his wife Vipsania and to marry Julia, the 
emperor's daughter. Tiberius hated Julia and lived with 
her only a short time. He left Rome and lived in Rhodes, 
but he returned in A.D. 1 and again took charge of the 
army. Drusus had died some time before, and in A.D. 4 
Augustus associated Т iberius with himself in the gov- 
ernment. Ten years later, Augustus died and Tiberius 
was proclaimed emperor. 

During the early part of his reign, Tiberius followed 
the policies laid down by Augustus. He was a capable 
military leader and governed the provinces very well. 
But as emperor he did not know how to work with the 
governing society of the capital. He trusted Sejanus, the 
captain of the Praetorian Guard, and in А.р. 26 per- 
mitted him to rule for him while he retired to Capri. 
Sejanus kept up a reign of terror for five years, while he 
tried to murder all who could possibly follow Tiberius 
on the throne. Tiberius’ son Drusus and his nephew 
Germanicus Caesar were among the victims. In A.D. 21, 
Tiberius learned of his plans and had Sejanus put to 
death. He no longer trusted anyone and struck down all 
whom he feared. His own death came as a relief to the 
governing class in Rome. ROBERT GEHLMANN BONE 
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The Palace of the Dalai Lama overlooks Tibet's capital city, 
Lhasa. The Tibetan actors, foreground, were celebrating the 
opening of two new highways. Many of the people of Tibet 
came in holiday costumes, right, to attend the ceremonies, 


TIBET, th BET, is a remote land in south-central 
Asia. It is often called The Roof of the World. Its snow- 
covered mountains and wind-swept plateaus are the 
highest in the world. The world’s highest mountain, 
Mount Everest, towers along the southern mountain 
wall of Tibet. Climbers first scaled Mount Everest in 
1953. Gartok in western Tibet is believed to be the 
highest inhabited town in the world. It is over 1 5,000 
feet high. The valley bottoms of Tibet lie higher than 
the mountains of most countries, Lhasa is the capital of 
Tibet. 

Today, Tibet is a part of Communist China. However, 
for many years Tibet was independent. Its mountain 
ranges isolated it from other regions. The Tibetans are 
sometimes called “the hermit people.” They follow a 
primitive way of life. Tibet is traditionally a theocracy, 
or religious kingdom. Buddhist monks, called lamas, 
have a strong voice in the rule of Tibet. 

The Land and Its Resources. Tibet covers 469,194 
Square miles. The land is a high, cold plateau in the 
heart of Asia. High mountain walls border the barren 
land on all sides. India and Burma lie south of Tibet. 
For location, see CHINA (color map). 

Parts of the country have never been explored. In the 
southern part of the Tibetan plateau, the snowy Hima- 
layas rise higher than any other mountain chain in the 
world. Mount Everest (29,028 feet) is in the Himalayas, 
The Great Snowy Mountains on the eastern border of 
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Tibet reach heights of over 25,250 feet. On the north 

and northwest, the peaks of the Kunlun range rise 

almost as high. Tibet has an average elevation of 16,000 
feet above sea level. 

Large parts of Tibet are a dreary waste of gravel, 


rock, and sand. Tibet has hundreds of lakes. However, 
most of these lakes have barren shores. Many also have 
a large salt content. Most of the great ri of south- 
eastern Asia rise in the mountains of Tibet. These in- 
clude the Brahmaputra, Hwang Ho, Indus, Mekong, 
Salween, and Yangtze rivers. > 1 

Tibet has long produced small amounts of borax; 
gold, and salt. In 1957, geologists discovered rich de- 
posits of coal, gypsum, iron ore, manganese, and oil in 
the Tanghlha Mountains in the northeast. Dense for- 
ests lie in the eastern and southern parts of the country. 
Most of the land is not farmed. The soil is too poor and 
the climate is too cold for extensive agriculture. 

Climate. Much of Tibet has less than 10 inches of 
rain annually. The Himalayas shut out moisture-bear- 
ing winds from India. Sudden blizzards and p 
Storms are common. Violent winds sweep Tibet at ү 
seasons. January temperatures average 24? F., and July 
temperatures average 58° F. А 

The People and Their Work. No one knows just how 
many people live in Tibet. Estimates vary, but about 
1,380,000 is commonly accepted as the correct popula- 
tion figure for Tibet. Most of the people live in south- 


Tibetan Art usually presents 
Buddhist themes. It also reflects 
Chinese and Indian influences, 
The lamaseries of Tibet are 
the country's chief centers of 
art and education. 


em Tibet, an area where there is some farming. 

The Tibetans are a branch of the Mongoloid race. 
They speak dialects related to the Burmese languages, 
The people are short and sturdy. They engage in heavy 
physical labor. The wife has a good deal of authority in 
the home. Most married people have only one husband 
or wife. Only the wealthy can afford polygamy (see 
Рогуслмү). Sometimes several brothers share the same 
wife and work together to support the family. 

Tibet’s population consists of nomads, farmers, town 
people, nobility, and clergy. The nomads are shepherds 
and herdsmen who roam about in the northern uplands. 
They live in tents of yak hair. Once a year they come to 
the lower levels to sell their produce and buy necessities. 

Marked differences exist between the farmers and 
common town people on the one hand, and the nobility 


and cle on the other. The nobility and clergy govern 
the region and own the land. Nobles live on landed 
estates, with farmers as servants. Tibetan homes have 


stone or brick walls, flat roofs, and dirt floors. Houses 
of the common people are rarely more than two stories 
high. Homes of the wealthy have three or four stories. 
The ground floor is used to house animals. 
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Barley is the chief crop in Tibet, and barley flour is 
the main food. The Tibetans mix the barley flour with 
barley beer. They eat two meals each day. Chinese tea 
is the chief beverage in Tibet. The Tibetans flavor the 
tea with salt, soda, and yak butter. Milk forms a large 
part of the diet. The wealthy people drink yak milk, 
and the poor drink goat milk. 

The Tibetan dress for men and women consists of a 
long robe with long sleeves and a high collar. The 
wealthy people wear silk robes, and the poor people 
wear cloth. Rich Tibetans ride on mules and horses, 
but many of the poor people walk from place to place. 
Two highways from China into Tibet were completed in 
1954. The highways made transportation by automo- 
bile and truck possible. 

The yak, a sort of hairy buffalo, serves many pur- 
poses in Tibet. It provides butter, cloth, cheese, meat, 
milk, and transportation. It is also used as a beast of 
burden. Its hair is used for tents, and its hide for shoe 
leather and boats. See YAK. 

The Tibetans celebrate their New Year in сапу 
spring. The festivities last for about three weeks. During 
the festival, the people devote themselves to dancing, 
music, eating and drinking, and prayer. 

Cloth weaving and carpetmaking are household in- 
dustries in Tibet. Wool is the chief export. Other ex- 
ports include furs, mules, musk, and ponies. 

Religion and Culture. Tibetans are intensely reli- 
gious. People turn prayer wheels and recite prayers on 
the streets. Religious rites are an important phase of 
life. The festivals are religious in character. Nobles have 
chapels or shrines in their homes. 

Tibet’s religion is a branch of Buddhism called 
Lamaism. There are two Grand Lamas. The Panchen 
Lama is the leading spiritual authority in Tibet. The 
Dalai, or High, Lama is looked on as the ruler of the 
country, and also a spiritual leader. Tibetans regard 
both Grand Lamas as Buddha, born again. When the 
Dalai or Panchen Lama dies, his spirit is thought to 
enter the body of a baby boy. Monks search the country 
for a boy born about the same time or after the death of 
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the lama. This boy becomes his successor. 

About one fifth of the people are lamas, or monks, 
Many Tibetans become lamas because it is hard to sup- 
port a family in Tibet. The lamas live together in 
lamaseries, or monasteries. Tibet’s three largest lamaser- 
ies are in Lhasa. They house more than 20,000 lamas. 
The lamaseries are supported by government subsidies 
and private donations, The lamaseries own large 
amounts of land. There are several different sects of 
Lamaism, Some permit lamas to marry. The chief sect 
is the Yellow Hat, headed by the Dalai Lama. 

Many monks engage in agriculture and handicraft, 
The lamaseries are also centers of education and art. 
Tibetan art reflects Chinese and Indian influences, 
and presents Buddhist themes, 

Cities. Lhasa is the political and religious center of 
Tibet. The Potala, the private monastery of the Dalai 
Lama, is the most impressive landmark in Lhasa. It is 
a grand castlelike structure with gold roofs and more 
than 1,000 rooms. It houses from 200 to 300 monks, 
and has numerous art treasures. 

The Panchen Lama’s monastery stands near Zhikatse. 
Other cities include Gyangtse and Yatung. 

History and Government. During the A.D. 600's, 
Tibet became a powerful kingdom. Buddhism and 
handwriting were introduced from India, and Lhasa 
was founded. The Mongols invaded Tibet in the late 
1200's. The Dalai Lama became the civil authority 
and ruler of Tibet in the 1600's. In the early 1700's, 
Tibet fell under the control of China. A British mission 
arrived in Lhasa in 1904. The British and Tibetans 
Signed a treaty, setting up trading posts in Tibet, 

Tibet remained in Chinese hands until after the 
Chinese Revolution in 1911. Even after 1911, China 
claimed "Tibet as an area within Chinese domain, In 
the 1920's, rivalry grew between the Dalai and Panchen 
lamas over political affairs in Tibet. The Panchen Lama 
fled to China with his court. He remained there until 
his death in 1937. The roth Panchen Lama was en- 
throned in China in 1944. The 13th Dalai Lama died 
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Religious Sculpture deco. 
rates the Jokhang Temple in 
Lhasa. The temple was built 
more than 1,300 years ago 
and is one of the world's Oldest 
Buddhist monasteries, |t con- 
tains priceless Tibetan historic 
relics and Buddhist sculpture, 


Eastfoto 
in 1933. According to custom, a baby boy was chosen 
as his successor, In 1940, a six-year-old peasant boy 


became the 14th Dalai Lama. ў 
In late 1950, Chinese communist forces invaded 


Tibet. The Dalai Lama fled. He returned after about 
eight months and set up a temporary ‹ apital near the 
Indian border. He was promised contro! of intemal 
affairs. The Chinese were to control fe reign affairs and 
defense. The Panchen Lama was to assume his role as 
the Tibetan spiritual leader. In May, 1951, the com- 
munists announced the signing of an agreement in 
which Tibet surrendered its sovereignty to the Chinese 
communist government. However, the Tibetans kept 
their right to regional self-government. T'he agreement 
promised no immediate change in the political system 
of Tibet, and guaranteed freedom of religious belief. 
The Preparatory Committee for the Autonomous 
Region of Tibet was inaugurated in 1956. The com- 


mittee was established to set up an autonomous region 
within the Chinese communist nation, The Chinese 
appointed the Dalai Lama as the committee’s head, 
and the Panchen Lama as vice-chairman. д 
The Chinese communists have built roads and im- 
proved transportation in Tibet. However, the lamas and 
other people of Tibet have resisted the attempts to 
socialize the region. Riots against the communists 
broke out in 1956. As a result of Tibetan opposition, 
the Chinese announced that the communist reforms 
would be postponed. Large-scale fighting against the 
communists broke out in March, 1959. The Dalai 
Lama fled to India, and the communists set up à 
Tibetan government with the Panchen Lama as head 
of The Preparatory Committee. THEODORE Н. Е. CHEN 


Related Articles in Wonrp Book include: 


Bhutan Himalaya Mekong 

Brahmaputra River Kunlun Mount Everest 

Dalai Lama Mountains Yak Ш, 

Dancing Lamaist Yangtze Kiang 
(The Far East) Lhasa 


TIBIA. See Lec. 


TIC is a nerve ailment, often resulting from fatigue, 
which causes muscles to jerk tight for a short time and 
then relax, tighten again, and again relax, A tic usually 
affects only the face, although it may spread to the 
neck and arms. A tic of the right side of the face will 
draw the right eye, the nose, and the right corner of the 
mouth toward each other. See also NEURALGIA. 

TICAL. Sce Baur. 

TICINO, or TICINUM. See Pavia. 

TICINO RIVER. See SWITZERLAND (Location). 

TICK is the name of a small animal which is related to 


mites, spiders, and scorpions. The tick is oval in shape. 
It is a p e, which means that it lives on other ani- 
mals. Ticks and mites are important because they cause 


various diseases in men and domestic animals. Ticks 
often carry certain disease germs in their bodies and 
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The Female Tick Deposits from 1,000 to 5,000 Eggs. 


transfer these to the blood of their victims. Sometimes 
the bites of ticks are poisonous. Cases of paralysis are 
known to have followed their attacks. But such effects 
are not common. 

Ticks and mites look much alike in body structure, 
but ticks are the larger. Ticks look somewhat like insects, 
but are not. Most kinds of ticks can be seen without a 
magnifying glass. They live only on animal fluids. But 
some of the mites feed on plant juices and tissues, and 
on plant products. 

The bodies of these tiny animals seem to be all in 
one piece, But some of them have a groove between the 
stomach and the front part of the body. ‘The head of a 
tick is a movable part at the front end of the body. They 
draw the blood of their victims through a beak. The 


Tick Filled with Blood Sucked from Animal Host 


TICK FEVER 


beak has strong teeth which are bent backward. These 
teeth help the parasites cling tightly to their host. Adult 
ticks have eight legs which stick out on the sides like 
those of a crab. 

The tick lays eggs in dead leaves or other ground 
rubbish. They produce flat, six-legged larvae. These 
larvae alight on passing animals from grass stalks and 
shrubs. As they gorge on the blood of these animals, they 
swell up. Then they cease to eat and begin to molt, or 
shed their outer covering. After this they become eight- 
legged nymphs. Another molting follows, and then the 
nymphs are adults. In some types of ticks, the larvae 
and nymphs drop to the ground to undergo each change 
of form. 

While the various kinds of ticks have special names, 
such as chicken, cattle, dog, or sheep tick, few of them are 
limited to one kind. Many which attack animals also 
annoy man. Eight species are pests on cattle in the 
United States (see Carrie Tick). Only one of these, 
the Texas fever tick, is of major importance. 

Spotted-fever ticks transmit a disease of man called 
Rocky Mountain spotted fever. The disease was once 
thought to be limited to the Rocky Mountain area, but 
has also been found along the Atlantic Coast. It causes 
a few deaths cach year, The common English sheep tick 
also infests dogs and cattle. This and related species live 
in America. 

Wood ticks often trouble persons walking and camping 
in the woods, If this pest is pulled out forcibly, the 
toothed beak often will break off and remain inside the 
flesh and may cause a festering sore. ‘The best way to 
get rid of wood ticks is to drop gasoline, kerosene, or 
chloroform on them. They will then loosen their hold 
and come out easily. 

Scientific Classification. Ticks belong to the class of 
Arachnids. Together with mites, they make up the order 
Acarida. Spotted-fever ticks are genus Dermacentor, species 
andersoni. EDWARD A. CHAPIN 

See also Mrre; Tick Fever; Rocky MOUNTAIN 
SPOTTED FEVER. 

TICK FEVER is a name for several different diseases 
carried by the bite of ticks. They include Rocky Moun- 
tain spotted fever, relapsing fever, and Texas fever. 
Texas fever is a disease of cattle. These diseases are in- 
fections by different microbes, which enter the body 
through the tick bite. See also CATTLE Tick; RELAPSING 
FEVER; Rocky MOUNTAIN SPOTTED FEVER. 


Bottom View of Engorged Female Tick 
J. С. Allen, USDA 


Low Tides and High Tides Follow Each Other. Twice in 
each 24 hours the sea ebbs (falls) and flows (rises), Above, the 


the sea bottom may make a difference in the times that 
the tide wave hits the different ports along the same 
coast line. The governments of most seacoast nations 
print tide tables showing the times of the tides for the 
whole year at main ports of the country. Shipsare brought 
to the entrance of a port when the tide is high enough 
to carry them and is on the flood to help them in. Ship 
captains use tide tables just as railroad engineers use 
timetables, and tide tables are even more dependable— 
for tide times never change their regular pattern. How- 
ever, the pattern is sometimes obscured by surges of 
water caused by storms at sea, 

High Tides and Low Tides. One tide acts very much 
like another. From its lowest point, the water rises 
gradually for about six hours, until it reaches high water, 
or high tide. Then it begins to fall, continuing for about 
six hours until it reaches low water, or low tide. The cycle 
then begins again. The difference between high water 
and low water is called the range of the tide. As the 
water rises and falls, it moves toward and away from 
the coast. This movement of the water is called the 
tidal current. When the water moves toward the coast or 
inland, it is the flood current. When it flows seaward, it 
is called the ebb current, 

The range of the tide differs from day to day accord- 
ing to the position of the sun and the moon. When the 
moon and the sun are Pulling along the same line, as 
they do at full moon and new moon, the tide rises 
higher than usual and is called a Spring tide. When the 
sun and moon pull at right angles, as they do when 
the moon is in its first and third quarters, the tides do 
not rise as high as they usually do. These lower tides are 
called neap tides, 

The formation of the seacoast itself also makes a great 
difference in the range of the tide. In funnel-shaped 


inlets as this can sometimes amount to as much as 50 feet. 
. The shape, size, and depth of seas or oceans make 
differences in the way the tide acts. For example, the 
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Ewing Galloway 
tide has flowed 


water has ebbed to its lowest point. Below, the 
to the highest position it will reach, 


Atlantic Ocean has tides that flow and ebb regularly 
twice a day. But some Pacific islands have mixed tides, 
such as two high tides daily, with only a little ebb be- 


tween, and then a very low tide. At Saint Michael, 


Alaska, and certain places along the Gulf of Mexico, 
there is only a daily tide. This is a slow, deliberate 
rise and fall of water with only one high tide and 
one low tide each twenty-four hours. [he Mediter- 


ranean Sea has little tide. 

Tides in the Air are similar to thos: 
At the earth’s surface, the speed of thes 
lunar winds, is about 3s of a mile per hi 


n the ocean. 


they are too low to be felt, scientists d 't them by 
studying variations in weather statistics. igh and low 
tides in the air come twice daily. There also are high 
stages that are equivalent to the ocean’: pring tide. 
Lunar winds go eastward іп the morning and west- 
ward in the evening. RongRT O. RED 


See also Bay or Funpy; Bore; CYCLE; SEA LEVEL; 
TIDAL WAVE. 

TIDE AND CURRENT TABLES. See Coast AND GEO- 
DETIC SURVEY. 

TIE. See RAILROAD (Crossties). 

TIE, in music, is a curved line which connects two 
notes of the same pitch. The tone is held for the time 
value of the two notes. 

TIE DYEING is à method of dyeing cloth to produce a 
design or pattern. Parts of the material are bunched 
together and tied tightly with cord or string. When the 
dye is applied to the cloth, those sections which are 
tied do not receive the dye, thus creating a pattern. T 

TIEN SHAN, żih EN SHAHN, or TIAN SHAN, tih 
AHN SHAHN, MOUNTAINS, This mountain system of 
Central Asia stretches for nearly 1,500 miles from Rus- 
sian Middle Asia across Sinkiang to the Gobi Desert. 
The Tien Shan Mountains divide the drainage basins of 
Lake Balkhash and the Tarim River. The mountain 
system is made up of a series of ranges about 200 miles 
wide which run beside each other. The highest peak in 
these mountains is Pobeda Peak, which is 24,406 feet 
above sea level, Many roads and passes leading to 
China, Russia, and Iran Tun over the mountains. 


TIENTSIN, tin tsin (pop. 3,024,147), is an important 
trading center of North China, In 1860, the Chinese 
opened the city and its port to foreign trade. Nine coun- 
tries received “concessions,” or tracts of land. All these 
have now been given back to China. 

Tientsin is 85 miles southeast of Peking, near the 
mouth of the winding Hai River. For location, see 
Cuma (color map). The Chinese emperors did not allow 
foreign businessmen to live in Peking, the rich capital. 
So traders who wanted to sell goods to Peking settled in 
Tientsin. As a result, Tientsin became an important 
center of foreign trade. Railroads connect Tientsin with 
Peking, Nanking, Shanghai, and the cities of Man- 
churia. lientsin lies at the northern end of the Grand 
Canal, a water route to southern China. 

Tientsin has few large industries. The most important 
are cotton mills. Under foreign control, its streets were 
improved and good water and electric systems installed. 
The city has two universities. Tientsin was badly dam- 
aged in the fighting between the Japanese and Chinese 
in 1937. The Japanese held it until the end of World 
War II. THEODORE Н. E. CHEN 

TIEPOLO, TYEH poh loh, GIOVANNI BATTISTA 
(16962-1770), was the last important Italian painter 
of the Venetian group. He began as an admirer of Paolo 
Veronese, but he soon developed a grand, colorful 
mural style that became popular in Europe during the 
1700's. His mural decorations are composed of many 
active figures painted in gay pastel colors and spaced 
freely in vast, airy settings. His painting, The Meeting 
of Antony and Cleopatra, appears in color in the PAINT- 
ING article 


Tiepolo was born in Venice. After 1750, he worked 
mainly in Germany and Spain. His works include 
decorations for the archbishop’s palace in Würzburg, 


Germany, and the Royal Palace in Madrid. Some of 
his small oil sketches for large murals are in the Metro- 
politan Museum of Art in New York City. Roster O. PARKS 

TIERRA CALIENTE. See Mexico (Climate). 

TIERRA DEL FUEGO, tih EHR ah DEL foo AY goh, or 
TYER rah del FWAY goh, is the name of a group of 
islands lying off the extreme southern tip of South 
America. The name Tierra del Fuego means Land of Fire. 
In 1520, Ferdinand Magellan named the region when 
he sighted large fires blazing along the shore. He was 
trying to find a passage to the Pacific. The Indians who 
lived there usually kept many fires burning to warm 
themselves, The islands cover 27,476 square miles. ‘The 
Strait of Magellan separates them from the mainland. 
The largest island, also called ‘Tierra del Fuego, covers 
more than 18,000 square miles. The city of Ushuaia, the 
world’s southernmost seat of government, lies on this 
island. The islanders are called Fuegians. 'The popu- 
lation of Tierra del Fuego is about 9,000. 

Argentina owns the eastern part of Tierra del Fuego 
island, while Chile controls the western part. In 1948, 
an Italian settlement was made in the Argentine sec- 
tion. Each country also owns several of the smaller is- 
lands. Chile controls the Strait of Magellan, and main- 
tains a naval base on Navarino Island. The Chilean 
islands end with Horn Island in the south. Cape Horn 
is at the southern tip of the islands. Axrnur P. Wurraxen 

See also CAPE Horn; Ona INDIANS. 

TIFFANY, TIF uh nih, is the family name of an Amer- 
ican jewelry merchant and his son, an artist. 


TIFT COLLEGE 


Charles Lewis Tiffany (1812-1902) was a dealer in 
precious stones. His reputation as a jeweler became so 
great that his name now stands for the highest quality in 
jewelry. He was bom in Killingly, Conn. Tiffany went 
to New York City in 1837, and opened a small notions 
store. Soon he was specializing in jewelry, glassware, 
and china. Later he imported famous European crown 
jewels. He also set up factories to manufacture some of 
the products he sold. 

Louis Comfort Tiffany (1848-1933) became known for 
the development of Tiffany Favrile glass. He started his 
first factory in 1875, and with colored glass made vases, 
cigarette boxes, and tiles for walls and floors. He estab- 
lished the Louis Comfort Tiffany Foundation in 1919, 
to provide fellowships for unknown American artists. 
Tiffany was born in New York City. He served as art 
director of the Tiffany Studios and president of the 
Tiffany Company. EpwiN L. FULWIDER 

TIFFANY FAVRILE GLASS. Scc GLASSWARE. 

TIFFIN, EDWARD. Scc Onto (Famous Ohioans). 

TIFLIS, ТТЕ lis, or tuk FLEES (pop. 694,000; met. 
area, 700,000), is the capital of the Georgian Soviet 
Socialist Republic and of Transcaucasia. Its official 
name, Teist, means Warm Springs. Tiflis lies on the 
Kura River, about 340 miles northwest of Baku. For 
location, see RusstA (color map [Tbilisi]). It is one of the 
oldest cities in Russia, and has many interesting build- 
ings. Part of the city is modern, and part looks like an 
ancient Oriental city. The city's chief products are felt, 
cotton materials, leather goods, and oil. A railroad links 
Tiflis with other parts of Russia. 

TIFT COLLEGE is a liberal arts school for women at 
Forsyth, Ga. It is owned and controlled by the Georgia 
Baptist Convention. The college offers courses in liberal 
arts and education leading to A.B, and B.S. degrees. 
Tift College was founded in 1849. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 


Jous B. MCFERRIN 
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Tierra del Fuego Lies Off the Tip of South America. 


PACIFIC 
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TIGER is a large, graceful, brightly colored jungle cat 
of Asia. Its only rival in Strength and fierceness is the 
lion. Men who know both the tiger and the lion say that 
the tiger is more powerful. 

Rudyard Kipling, in his Jungle Books, tells of a scarred 
tiger called Shere Khan, who is the outlaw of the jungle. 
He kills not only for need of food, but also for the love of 
blood. He is feared by all the other animals for his 
viciousness and cruelty, and hated for his treachery. 
Although this Story is not true, it gives a fairly accurate 
picture of the tiger’s nature as judged by human stand- 
ards, But animals do not behave according to a code of 
ethics or morals like ours, 

The largest tigers live in southern Siberia and western 
China. Weights of 550 pounds have been recorded. 
There are smaller tigers in India, Turkestan, Iran, 
China, Japan, Java, and Sumatra. 

The Tiger's Body. The tiger closely resembles the lion 
in size, bone structure, teeth, and claws. And both ani- 
mals roar. But the male tiger has no mane as the male 


fur. Albinos, with faint brown stripes on white fur, have 
been killed in northern China and elsewhere, 

Habits, The tiger is a flesh-eating, or carnivorous, ani- 
mal, Its Principal foods in India are deer, wild pigs, 
antelope, and cattle, Indian tigers eat about 32,000 
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The Powerful Bengal Tiger stalks the jungle alone, hunting for f 
serves well as a camouflage. Trained tigers perform thrilling circus octs 


Rapho-Gulllumette 
d. Its striped coat 
left. 


cattle a year. They also eat buffalo, bu 1 
ones, for even the tiger fears the powerful old buffalo 
bulls. Man-eating tigers are not the young, fierce beasts, 
but old tigers whose energy is dying, and whose teeth are 
worn. They find it easier to kill men than even tame 
cattle. Sometimes the people may deser: an entire dis- 
trict in India when a man-eating tiger is prow ling about, 
because these old, wise tigers are difficult to kill. The 
natives try to kill them with traps, pitfalls, spring guns, 
and poisoned arrows, but often without much success. 
The tiger usually hunts at night, unless it is painfully 
hungry. Then it becomes very bold and will kill in day- 
light. It sometimes climbs trees, and can swim easily. 
Tigers will even swim from one island to another in 
search of a better hunting ground. They have been re- 
ported as swimming many miles across bays in the 
Malayan Peninsula. They often go into the water on 
hot days just to cool off. 1 
The mother tiger bears from two to six cubs in a litter. 
In the jungle, rarely more than two survive for more 
than a few months. She is very affectionate, and often 
keeps her young ones with her until they are almost two 
years old. As soon as they can no longer live on her milk, 
she hunts and finds food for them in the jungle, and 
teaches them to kill for themselves. When they have 
learned to get their own food, she leaves them. She may 
even eat one of them later, if food is scarce. She bears а 
litter only once in two or three years. The average length 
of the tiger’s life is 20 years if it survives its early days. 
How Tigers Are Captured. Tigers cannot be hunted 
on foot, because they stay in the jungle where the grass 
and undergrowth stand high. Hunters send natives out 
to “beat” the bush and drive the tigers out of their 


inly the young 


hiding places into the open, where they are shot. The 
hunter shoots from a cage, or howdah, mounted on an 
clephant. Both the beaters and elephants fear tigers, for 
the terrible claws of these big cats can slash through 
even the elephant’s thick skin. 

Hunters find this sort of big-game hunting exciting, 
but it is also dangerous, even for those perched on the 
elephant. A wounded tiger sometimes springs on the 
elephant’s back and attacks the hunters. 

А much safer method of tiger hunting is to tie a goat 


or some other animal to a stake in a place where the 
tiger has а good chance to see or smell it. The hunters 
stay on a platform erected on poles or in a tree nearby 
and shoot ihe tiger when it comes to kill and eat the 
goat. Tigers for zoos are captured alive by spreading 
nets in their paths. They are also captured in pits that 


are concealed under a grass covering. The tiger falls 
into the pit when it steps onto the covering. 

Scientific Classification. The tiger belongs to the family 
Felidae. Those found in India are genus Felis, species 
tigris, Other forms are usually considered varieties, or 
subspecics Victor H. CAHALANE 

See also ANIMAL (color picture, Europe and Central 
Asia); Circus (color picture, Under the Big Top) 
Lion; SABER-TOOTHED САТ: 

TIGER САТ is another name for the moderate-sized 
wildcats of Africa and the Americas. See MARGAY; 
OCELOT; SERVAL. 

TIGER LILY is a tall garden flower that originally grew 
in eastern Asia. Scientists believe that it is the first lily 
that man brought to North America. It was named 
tiger lily because its reddish-orange flowers are splashed 
with black, just as a tiger’s fur has black markings. The 
plant is produced from bulbs. People in China, Japan, 
and Korca use the bulbs of tiger lilies for food. 

The stem is greenish-purple or dark brown, and often 
grows 5 or 6 feet tall. The lance-shaped leaves have deep 
veins running from tip to base. Tiny black bulblets ap- 
pear where the leaves join the stalk. The bulblets cling to 
the stem for a time, and then drop off, producing new 
plants. 

Tiger lilies grow best in a light, fertile soil. They can 
stand cold weather, but they keep better if they have 
protection in the winter. They thrive best in shade, and 
should have a little sand or gravel under each bulb, with 
the bulb about 4 inches in the ground. Once planted 
outdoors, they bloom from year to year with little care. 
Gardeners also make them bloom in greenhouses by 
controlling the temperature. 

Scientific Classification. The tiger lily belongs to the 
family Liliaceae. It is classified as genus Lilium, species 
tigrinum. ALFRED С. HOTTES 

TIGHTROPE. See Circus. 

TIGLATH-PILESER, TIG lahth-pih LEE zer, was the 
name of three Assyrian kings. 

Tiglath-pileser I reigned from about 1116 s.c. to 1077 
B.C. During this time, he extended his kingdom by con- 
quest. He defeated the Phoenicians and the Aramaeans, 
and conquered Babylonia and upper Mesopotamia. He 
began an extensive building program in his capital city 
Assur. After his death, his kingdom declined. 

Tiglath-pileser Il reigned from about 964 B.c. to 
933 в.с. Little is known about him. 

Tiglath-pileser Ш reigned from about 746 B.C. to 
727 в.с. He was perhaps the greatest and wisest of all 


TILDEN, SAMUEL JONES 


Assyrian rulers. He was the only one by that name men- 
tioned in the Old Testament. He introduced the policy 
of transplanting the populations of conquered lands. As 
king of Babylonia, Tiglath-pileser III took on the regal 
name Pul, in order to spare the sensibilities of that proud 
country. He conquered Damascus, and took steps to 
subdue Israel. E. A. SPEISER 

TIGLON. See LioN. 

TIGRIS RIVER rises north of Diyarbakir in eastern 
Turkey. It winds southeast for about 1,150 miles 
through Iraq. It joins the Euphrates River at A] Qurna, 
Iraq, about 190 miles from the Persian Gulf, to form the 
Shatt al Arab. Steamers can use the Tigris River to 
within 30 miles of Mosul, near the mouth of the Great 
Zab River. Only rafts can use the upper Tigris. Boats 
generally have trouble sailing on much of the river, 
because of clay and sand bars. Many tributaries flow 
into the Tigris from the east. 

Archaeologists believe that writers of the Bible placed 
the Garden of Eden somewhere in the Tigris-Euphrates 
Valley. The story of Noah’s Ark indicates it may have 
rested on one of the heights northeast of the valley. 
The great ancient civilizations of Sumer and Baby- 
lonia developed in the southern part of the Tigris- 
Euphrates basin. The ruins of Nineveh, capital of 
Assyria, lie on the left bank of the Tigris, opposite the 
modern town of Mosul in northern Traq. Baghdad, 
capital of modern Iraq, was built on the Tigris in the 
A.D. 700’s. It was the capital of the great Abbasid Cal- 
iphate of Arab history. 

TIHAMA. See YEMEN. 

TILDEN, SAMUEL JONES (1814-1886), an American 
lawyer, became famous as the leader of the attack on 
the “Tweed Ring" of New York City. This group of 
politicians, led by William Tweed, had stolen millions 
of dollars through city improvement schemes (see 
'TWEED, WILLIAM MARCY). 

Tilden was born at New Lebanon, N.Y., and studied 
at Yale University and was admitted to the bar in 1841. 
He practiced law in New York City. Tilden was elected 
as a Democrat to the New York state assembly in 1845. 
He was active in the faction of Democrats who were 
called “Barnburners,” and in the Free Soil movement. 
He became governor of New York in 1875, and the next 
year was nominated by the Democrats as their candi- 
date for President of the United States. Although he 
received a majority of the popular votes, the elec- 
toral vote was in doubt. 
Congress created an elec- 
toral commission to pass 
upon the disputed votes 
(sce ELECTORAL Commis- 
ston). The commission de- 
cided in favor of Ruther- 
ford B, Hayes, who was 
declared elected by a mar- 
gin of one electoral vote 
(see Haves, RUTHERFORD 
B. [Political Сагеег]). Til- 
den left $6,000,000, half 
of which was used to found 
the New York City Public 
Library. W. B. HESSELTINE 
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TILDEN, WILLIAM T., JR. 


TILDEN, WILLIAM TATEM, JR. (1893-1953), was the 
United States men’s singles tennis champion from 1920 
to 1925, and in 1929. He was the first American to win 
the Wimbledon, England, championship. He won it in 
1920, 1921, and 1930. He led the United States team in 
winning the Davis Cup from 1920 to 1926. Tall and 
slender, Tilden was known for his powerful forehand 
and serve. Tilden left amateur tennis competition in 
1930, and became a professional player for 10 years. He 
was born in Philadelphia. Pat HARMON 

TILE. All the several kinds of clay tile are made in 
much the same way. Thin sheets of clay are pressed, 
molded, and baked in kilns in the same process as is 
used for making brick. The tile may be left in its rough 
state. It may also be given a smooth surface, called 
glazing, by throwing salt into the kiln or by treating the 
clay with a chemical wash. 

Tile pipe is used for sewage-disposal systems and for 
draining fields of excess water. A continuous tile line is 
formed by fitting together short sections, each of which 
has one end enlarged to form a bell into which the 
small end of the next section fits. Drain tiles are gen- 
erally laid with uncemented butt ends through which 
the drainage water may seep. Sewer pipes are laid 
with tight cement joints, 

Finer grades of clay are used in making tiles for roofs, 
for walls, and for floors, Roofing tiles are made in vari- 
ous shapes and colors. Hollow clay tile blocks are used 
in load-bearing walls and partitions. 

Home builders use decorative tiles for interior floors 
and walls. They obtain artistic effects by using tiles of 
different colors. Mosaics are small, unglazed tiles com- 


bined to form a design in colors White and Colored 
glazed tiles are popular for the walls of kitchens and 
bathrooms. Encaustic tiling is the trade name for decor, 
tive tiles used in such a way that there ig a background 


of one color and a pattern of апо! г, contrasting color 

Floor tiles are made of rubbe: linoleum, terrazzy 
cork, asphalt, plastic, and terra сопа and other ceram. 
ics. Acoustic tiles made of such ; 'terials as asbestos 
cork granules, wood fiber, and mineral fiber are usd 


for ceilings. 
See also CLAv; TERRA Corra. 
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TILEFISH are deep-sea fish that live along the New 
England coast. The tilefish is the nost colorfully dec- 
orated ocean fish in northern wate:s. The upper paris 


of the side are a bluish or olive-g i 


1 color, blending 
into yellow or rose on the lower part 


Che head is red. 


dish and is pure white below. Thi upper sides are 
thickly dotted with small yellow spots Large types of 
tilefish are about $ feet long and уус! about 30 pounds 
or more. They live chiefly on crabs and other fish. 
The tilefish was unknown until 879, when some 


The Brilliantly Colored Tilefish has an odd greenish-yellow 
flesh fin on top of its head. No other fish in North American waters 
has this peculiar type of fin, 


fishermen discovered it near Nantucket Island. It 
proved to be good to eat fresh, salted, or smoked. Tile- 
fish were seen again in 1880 and in 1881, and there was 
much interest in them. Then, in March and April of 
1882, a mysterious thing happened. Great numbers of 
dead tilefish appeared on the surface of the water south 
of Long Island. Perhaps a million and a half dead tile- 
fish floated to the surface. No one knows what killed 
them, but it probably was cold-water currents. Heavy 
spring winds that year forced icy waters southward. 
Years passed, and tilefish were not seen anywhere. In 
1892, they reappeared, and increased in numbers. 

Fishing for tilefish is done from dories, which are 
small, strong, seaworthy boats. Fishermen catch about 
40,000 pounds each year, but in 1935 the total catch 
was over 2,500,000 pounds, They catch tilefish on trawl 
lines and hand lines, with any kind of bait. 
,, Scientific Classification. The tilefish belongs to the fam- 
ily Malacanthidae, Yt is genus Lopholatilus, species chamatl- 
eonticeps, LEONARD P, SCHULTZ 

TILL. See GEOLOGY (Some Terms [Drift]). 

TILL EULENSPIEGEL. See EULENSPIEGEL, TILL. 

TILLER. See SAILING (The Hull). 

TILLEY, SIR SAMUEL LEONARD. See New Bruns 
WICK (Famous New Brunswickers). 


TILLICH, PAUL (1886- 

), a German-American 
theologian, left Germany 
when Hitler came to power 
in 1933. He became a pro- 
fessor at Union Т! heological 
Seminary in New York, 
and then in 1955, at Har- 
vard University. From 1919 
to 1933 he taught at Ger- 
man universities. His works 
include The Protestant Era 
(1948), The Courage To Be 
(1952), and Shaking of the 
Foundations (1948). He was 
born in Starzeddel, Ger- 
many. He became a minister of the Evangelical Luther- 
an Church in 1912, and served as a chaplain during 
World War I. L. J. TRINTERUD 

TILLMAN, BENJAMIN RYAN. See SOUTH CAROLINA 
(Tillmanism). 

TILLSTROM, BURR (1917- — ), is an American pup- 
peteer and marionette artist. He is best known for his 
creation of the “Kukla, Fran and Ollie” television 
show. He first showed his puppets extensively in the 
RCA exhibit at the New York World’s Fair in 1939. 
The Kuklapolitans show went on national TV in 1947. 
Tillstrom was born in Chicago, Ill. BOSLEY CROWTHER 

TILSIT, PEACE OF. See FREDERICK WILLIAM (IID); 
Narorrox I (Dominates Europe). 

TIMARAU, a variant spelling of Tamarau. See 
Burrato (animal). 

TIMBER. See FOREST AND Forest PRODUCTS; LUMBER. 

TIMBER LINE is the altitude at which trees stop 
growing on mountainsides. Trees cannot grow near the 
tops of mountains because of the cold temperature, 
lack of rain, or wind erosion. The altitude of the timber 
line varies in different climates. 

TIMBRE, TIM bur, is the tone quality of a voice or 
musical instrument. Differences in harmonics cause in- 
struments to have varying timbres (see also Har- 
MONICS). 

TIMBREL is a musical instrument like a small drum 
or tambourine. It is mentioned in the Old ‘Testament. 

TIMBUKTU, tim BUK too, or TOMBOUCTOU, TAWN 
BOOK ТОО (pop. about 7,000; alt. 938 ft.), is a trading 
center in Mali. It lies near the southern boundary 
of the Sahara. Timbuktu is 9 miles north of Kabara, its 
port on the Niger River. For location, see Frencu West 
AFRICA (map). It lies in a region of low marshes and 
sandy wastelands called “the meeting point of the 
camel and the canoe.” Great camel caravans enter the 
town every year. In March and June, the chief trading 
months, the population often rises to 25,000. Timbuktu 
was founded in А.р. 1087. 

Since the 1600's Timbuktu has declined in impor- 
tance as a trading center and as a political center of 
Moslem culture. When French forces captured the town 
in 1893, they found it ruined and half empty. The 
French have made Timbuktu a military and medical 
center, and the town continues to be an important 
site of Moslem learning. Except for a few European 
Structures, most buildings are houses made of sun-dried 
bricks. ALAN P. MERRIAM 


See also Frenc West AFRICA (picture). 
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TIME 


TIME is something that we all know about. But it is 
hard to tell exactly what time is. Time is one of the 
factors that help us describe and locate any given event. 
We say, for example, “Yesterday I lost one small green 
mitten? We are all acquainted with the qualities of 
length, width, and height in locating objects. We can 
always locate events and objects in time, as well. Per- 
haps one of the best definitions of time, although it is 
not quite complete, is to say that time is one of the 
dimensions of the physical universe in which we live. 
But this definition cannot be complete. We do know 
that time always changes in one direction. No matter 
how much we desire it, we can never return to the past. 
But we do not know in just what way time differs from 
space. The great scientist, Albert Einstein, who devel- 
oped the theory of relativity, believed that time and 
space cannot be considered apart from one another, but 
that they depend upon one another. But we can meas- 
ure time exactly, even if we do not know what it is. 

Time has come into use as one way of measuring vast 
distances of space. Astronomers measure the distance 
from the earth to various stars in terms of light-ycars. 
A light-year is the distance that light travels in a year 
at the rate of 186,282 miles a second. 

Measuring Time. Man has always tried to find ways 
to measure time. Earliest man had only very crude 
means of measuring time. He may not have had def- 
inite ideas about years and months, but he did know 
that sunrise and sunset marked the beginning and end 
of the day. He spoke of two days as “two suns.” When 
he wished to tell about some event of a few months 
before, he spoke of something that happened so many 
moons ago. He measured the passage of time by the 
regular about 295-day cycle of the moon’s appear- 
ance and disappearance. When he wished to speak of 
something that happened even farther back, he might 
speak of something that took place at the time of the 
big snow, or the flood, or the year of the big wind. 
Many authorities feel that the development of the cal- 
endar, which marked off the seasons into regular yearly 
periods, was one of the greatest steps made in the prog- 
ress of the human race. The ancient Egyptians and 
Babylonians both had calendars. 

At present, we measure not only in years, but also in 
smaller periods of a specified length. We call these units 
months, weeks, days, hours, minutes, and seconds, The 
lengths of these various periods for measuring time are 
based upon the study of certain regular events in the 
heavens. The period between the time when the sun 
moves across the great circle in the sky which extends 
north and south through a point directly over us, is 
called the apparent solar day. This apparent solar day 
is not always the same in its length, because the motion 
of the earth varies in its orbit, or path around the sun. 
Therefore, scientists have developed a unit of time 
which is intended to be always the same in length. That 
unit has been adopted as the standard for the measure- 
ment of time, and is called the mean solar day. It is as 
long as the average apparent solar day in 1900. The 
mathematical tables for computing the mean solar day 
were set up by the great astronomer, Simon Newcomb. 
Time is sometimes measured by observing the succes- 
sive passages of a star across a line running north and 
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TIME ZONES AROUND THE WORLD 


The world's 24 time zones often follow geographical and 
political boundaries. In general, each zone's time is one hour 
earlier than that in the zone east of it. The base zone's time is 
called Greenwich time. Zones west of it are numbered +1 to 
+11. Their times are from 1 to 11 hours earlier than Greenwich's. 
Zones east of Greenwich are numbered —1 to —11. Their limes 
are from 1 to 11 hours later than Greenwich's. The International 


Date Line lies in a zone designated +12. In this zone, pg; 

east and west of the line differ in time by 24 hours. The M 
below lists the zones of 45 cities and the time in each at pe 
Greenwich time. The table may be used to find out Corres ar 
ing times in the cities. For example, it shows that Tokyo's нае 
14 hours later than New York's time (7 4... to 9 Р.м), When n 
is 8 Р.М. Sunday in New York, it is 10 a М. Monday in De 


CITY ZONE TIME city ZONE TIME city ZONE TIME 
Berlin —] 1:00 Р.М. London 0 noon Rio de Janeiro +3 9:004 
Budapest —1 1:00 Р.М, Los Angeles +8 4:00 А.м. Rome 1 1:0 ар 
Buenos Aires +3 9:00 A.M. Madrid —1 1:00 P.M. Saigon 8 800 Кя 
Cairo —2 2:00 P.M, Manila —B8 8:00 PM, Santiago L4 8/002) 
Chicago +6 6:00 A.M. Mexico City 46 6:00 AM. São Paulo з 9.00 Ay, 
Copenhagen 1 1:00 PM. Montreal +5 7:00 A.M. Shanghai в 8:00 px 
Denver +7 5:00 А.м. Moscow —3 3:00 P.M. Stockholm 1 1:00 РА, 
Detroit +5 7:00 AM. Naples —1 1:00 P.M, Sydney 10 10:00 py, 
Edmonton +7 500 AM. New York +5 7:00 AM, Toronto 5 7:00 an, 
Fairbanks +10 2:00 AM. Nome +11 1:00 am, Tokyo 9 900 m 
Glasgow 0 noon Oslo —] 1:00 P.M. Vancouver 8 4:00 АЙ, 
Науапа +5 7:00 Ам. Ottawa +5 7:00 Ам, Vienna 1 1:00 PA. 
Honolulu +10 2:00 AM. Paris —1 1:00 P.M, Washington, D.C. 5 7,00 Am 
Istanbul —2 2:00 pm. Philadelphia +5 7:00 AM, Wellington ` 12 midnight 
Leningrad —3 3:00 PM. Quebec +5 7:00 AM. Winnipeg 4 6:00 P 
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DENVER 


Р. 27 4 
VANE uVER lo 


Equator 


ROTATION © 
RIO DE JANBIRO 


OF THE UNITED STATES 


a». 


AND CANADA 


BERING 


Assoc, of American Railroads 


The broken lines outline the standard time zones 
adopted by U.S. railroads in 1883. Before this, trains 
used local "sun" time. Figures indicate local time 
before 1883 when it was noon in Washington, D.C. 


Today's Time Zones are the same in the U.S. and 
Canada. The clocks show zone time when it is noon in 
Washington, D.C. Hawaii uses Alaska Standard Time. 


south which passes directly overhead. This period meas- 
ured is known as a sidereal day. The solar day is slightly 
longer than the sidereal day, because the motion of the 
earth in its orbit makes it necessary for the earth to 
make a little more than one complete rotation between 
one passage of the sun directly overhead and the next 
such passage. 

At one time, the mean solar day was considered to 
begin at noon. The civil day used in measuring the day 
for calendar purposes began at midnight. But in 1925 
the use of a solar day beginning at noon was abolished 
by international agreement among astronomiers. Day is 
now considered to begin at midnight. 

It is apparent noon in any place on the earth when 
the sun is crossing a line which passes directly overhead. 
Actually, then, when it is noon in one town; itis not 
yet noon in a town 10 miles west, and it is already past 
noon in a town a few miles east. If each town used its 
own local, or sun, time there would be endless confu- 
sion. A system of standard time has been adopted 
throughout most of the world. The North American 
continent is divided into various time zones, such as 
the Eastern, Central, Mountain, and Pacific time zones. 
Each of these uses the mean solar time at its standard 
meridian, Throughout any zone, standard time is the 
same at any instant. Time in the next zone cast is one 
hour later, time in the next zone west is one hour earlier. 

Time used in the United States is determined at the 


ү. 


STANDARD ( 


Time zones shown for Alaska are not official. 


United States Naval Observatory in Washington, DO: 
The exact moments when the stars cross the meridian 
are determined by means of an instrument called the 
photographic zenith tube. The mean solar time is then 
determined by suitable computations, which involve 
the mathematical tables developed by Simon New- 
comb. Every day at certain hours, signals are sent to all 
U.S. possessions by telegraph and by radio. Because 
of the use of standard time, these signals will mark an 
exact hour at certain points when they are received, 
The signal going out from Washington at noon, for ex- 
ample, would be received in St. Louis at 11:00 a.w., in 
Denver at 10:00 А.м., and in San Francisco at 9:00 A.M. 
For various reasons, time one or more hours in ad- 
vance of standard time is frequently used. In the United 
States, such time has been referred to as daylight-saving 
time. In England it has been called summer time. During 
World War II, in many places the time was advanced 
two hours during the summer. This so-called war time 
permitted the use of more of the daylight hours. 
Nearly all world time calculations are reckoned from 
the meridian which passes through Greenwich, Eng- 
land. When it is noon on this meridian, it is midnight 
exactly 180? east or west, or exactly on the opposite side 
of the earth. Time advances one hour more for every 15? 
east of Greenwich, and, in the same way, is one hour 
less for every 15? west. Greenwich time is also called 


universal time, or О.Т. 
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TIME BILL 


The methods of measuring time have been greatly 
improved by modern science, In radar sets, which шеаз- 
ure the distance that a radar wave which travels with 
the speed of light moves in a given time, it was possible 
to calculate accurately as little as one thirty-millionth 
of a second. 

Devices. Man has developed various devices to meas- 

ure time, Some of them, such as the hourglass, were 
used very early in history. Another method of measur- 
ing time was the clepsydra, a water clock. In this device, 
time was measured by allowing water to flow from one 
container to another, The early Anglo-Saxons in Eng- 
land also used the candle which was marked off. Time 
was measured by how long it took for the candle flame 
to burn down from one marking to another. In modern 
times, a great many different kinds of clocks and watches 
are in constant use, The most modern clocks are elec- 
tric. They depend for their time-measuring ability upon 
the pulsations of alternating current. Most alternating 
current changes its direction of flow sixty times a sec- 
ond, so electric clocks can be very accurate. 

Scientific Ideas About Time. Scientists in various fields 
have also developed different approaches to the prob- 
lem of time. The geologist, for example, uses the de- 
posits of uranium in the earth as a kind of clock, The 
uranium changes through various stages to radium and 
finally to lead. The scientist is able to determine how 
old a mineral is by the various percentages of the ura- 
nium-radium-lead series which it contains. Other geol- 
ogists are able to calculate the age of various parts of 
the earth by the means of layers of rock which have 
been laid down, 

Time has also become important in the studies of the 
biologists. They realize that not all living things or or- 
gans of living things age at the same speed, In this way, 
doctors have found that biological time is different from 
the actual measurements of time that are based upon 
the findings of astronomers, PAUL SOLLENIERGER 
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TIME BILL. See Вил. or EXCHANGE, 
_ TIME CAPSULE is a sealed receptacle containing 
items to give future ages a record of a particular civili- 
zation, 
One of the most elaborate time capsules is the stain- 
less steel vault embedded in asphalt under the admin- 
istration building of Oglethorpe University in Ogle- 
thorpe, Re озор, It is 20 feet long, то feet high, and 
€. Five years were spent aring it. Its 
sealed door has a tablet asking ‘hat Ria be 
opened until д.р, 8113. In the vault isa detailed record 
in microfilm and miniature models of every phase of 
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living. Some 960,000 pages of books were mic ofl 
and the vault also contains 250 motion pictures ар 
industries, surgical operations, and other vital subj 
‘There is even a scale model of a complete five-ands 
cent store, The vault’s location was recorded jg 
principal languages and sent to libraries, unj cnit 
and temples in various parts of the world, 

A torpedo-shaped time capsule containing cum 
news and literature in microfilm form, and also m 
objects of everyday use, was buried at the New 
World’s Fair in 1940. This capsule included a dey 
for reconstructing the English language, as did | 
vault at Oglethorpe. 

TIME LOCK. This type of combination lock cannot 
opened before a certain hour to which the lock has be 
set. There are two general types of time locks. The f 
kind is used primarily in bank vaulis. This lock is 
to a certain hour. At the given hour, but at no off 
time, the lock can be opened by the combination. 

The second type of time lock is called a time-rece 
ing lock. It has several keys. When the lock is ope 
it registers the number of the key and the time. See 
Lock AND Key (picture). E. A. Fes 

TIME MONEY. See Money (Unusual Terms). 

TIMES SQUARE. Sce New YORK Crrv (color pic 
Times Square). 

TIMETABLE, GEOLOGIC. See Grorocy (table). _ 

TIMISKAMING PERIOD. See Свог осу (table, Ou 
line of Earth History). 

TIMKEN, H. H. Sce DIFFERENTIAL. | 

TIMOR, the easternmost of the Lesser Sunda Island 
liesin the Malay Archipelago between southeastern Asi 
and Australia. For location, see INDONESIA (color map 
Indonesia governs 5,764 square miles in the weste 
part of the island. The remaining 7,330 square m 
form an overseas province of Portugal (sce PoRTUOA 
[Overseas Provinces]). Jom 

TIMOR SEA. See Inponesra (Timor). P 

TIMOSHENKO, zz oh SHENG koh, SEMYON KO N 
STANTINOVICH (1895- — ), was a leading Rus 
marshal of World War II. In September, 1939, he le 
Russian troops into eastern Poland, and early in 1949 
helped win the “Winter War" against Finland. Fro 
that time until July, 1941, Timoshenko scrved as Com 
missar of Defense. After the Germans invaded Russi 
Timoshenko’s career reached its height when he @ 
captured Rostov from the Nazis in November, 1948 
In 1944, he coordinated several Russian armies ha 
won victories in Bessarabia and Romania. After the wal 
he was appointed commander of a military district li 
Russia. The son of a Ukrainian peasant, he was born 
Furmanska, in Bessarabia, Аілиит Р, 

TIMOTHY is a valuable grass crop that farmers raise 
for hay. It ranks as the most important hay grass cull 
vated in North America. Timothy is widely grown il 
the United States and Canada. The plant was name 
in honor of Timothy Hanson, who is said to have int 
duced the grass into the Carolinas about 1720. It is û 
called herd’sgrass. The English call it cat’s-tail. 
. Timothy is a perennial, cool-scason plant. It grow 
in tufts 1 to 3 feet high. The slender stems bear round 
spikes of tiny, tightly packed flowers. Farmers in the 


M. VAN DER KRG 


United States and Canada often sow timothy seed 
rotation with oats and other grains. L 
Timothy usually does not last long when cattle of 


Heads of Timothy Are Spikes of Tiny Flowers. 


w. nr 


It is not con- 


other imals graze on it continually 
sidere atisfactory pasture grass unless mixed with 
hardi isses, It is usually harvested as hay 


New York ranks as the leading state in the production 


of tin hay, and Ohio leads in the production of 
com ıl timothy seed, Canada produces large 
umo if both hay and seed 


Scientific Classification. Timothy is in the family Gra 
WIOOANS 


minear. \ is genus Phluem, species protense. ROY G 

TIMOTHY was one of the friends of Saint Paul He 
wa probably in Lystra, in Asia Minor, His father 
wa k, his mother Jewish (Acts 16 1, IL Timothy 
l | thought that he became a convert to Christi 
ini n Paul made his first missionary Journey and 
tall ith him, Timothy joined Paul on his second 
jour nd is said to have been his trusted friend and 
con ion until Paul's death. Later, he took Paul's 
plac bishop of the chur h at Ephesus, It is believed 
he d ı martyr, about a.D. 100 


[he First and Second Epistles to Timothy and the 


Epi o Titus are known as the Pastoral Epistles 


П because they contain advice to pastors con 
Cer church government church officers, teaching, 
ind Christian faithfulness and endurance Critics de 
bat cther or not Paul wrote these epistles, Some be 
liev | later author wrote them, using Paul's. ideas 
Chey may have been written between A.D. 90 and 110 


even later Рикоканж C. О» 


See also PAUL, SAINT 


TIMPANI. See Daum 
TIMPANOGOS CAVE NATIONAL MONUMENT із 


It contains limestone caverns with 


in northern Utah 


j helecitites in 


lead 
peak in the 


indreds of stalactites, stalagmites and 


wied colors. The 
back into Mount 
Wasatch Range 

hed in 1922 


TIMUR THE LAME, Scc T AMERLANE 


cavern has passageways that 


Timpanogos highest 


The 250-acre estab- 


monument was 


TIN 
л bluish-white metallic 


[he people of 


nbol, 5n) 1 


TIN (chemical sy: 


Ancient civilizations used it 


clement 


woaments and different 


Egypt used tin bronzes to make ¢ 


kinds of utensils as carly аз 3,000 year before Christ 

Properties ond Us The special properties of tin 
make it extremely useful in our present-day wor d. This 
rather light metal has а low mel point, about 449 | 
Its atomic weight is 118.70, and its atomic number is 


Thus 


Ше elements 


М), It cannot be drawn into thin wires scientists 


sav that tin is not ductile. Among the met 


only lead has less ductility than tin. But tin is unusu ally 


It can be hammered into thin heets, such 


und used as а moistureproof wrapping. 14 


malleable 
as tin foil 
so soft that it can be made into many different kinds of 


collapsible tubing 
When people speak of 


coated with 


tin cans," they mean соп» 


tainers of iron or steel а thin layer of tin 
and the iron or steel sheets give 
ind luster to the 


neath from rusting 


Tin alone bends easily 
it strength, The tin in turn gives color 
cans and keeps the metal unde 
Ordinary atmospheric condi- 


affect и. Asa 


or canned foods 


esists corrosion 


tions or weak acids found in food do not 


result, it proves us ful as a container f 


See Tin CAN 


or terneplate, an iron sheet coated with 


lead-tin alloy, is used for rooting 
a mixture of tin and mercury, 


Tin plate 
Cheap mirrors are 
sometimes coated with 
or with tin foil 


Tin Ore from on open-pit mine in Congo rides up о 300-foot 


conveyer belt to о plant where the ore is crushed 
, alow ay 


The Taylor Museum 
An Ornamental Tin Rooster, designed and fashioned by o 
Mexican craftsman, has a large, beady eye of amber glass. 


Soft solders are made from tin and lead. Babbitt metal, 
an alloy that resists friction, is made from tin, copper, 
and antimony. It is used to make friction bearings. 
Pewter, another alloy, contains from 75 to 80 per cent 
tin. Tin and copper are mixed to make bronze, a metal 
harder than pure copper and tougher than pure tin. 
Chloride of tin is used to weight silk. Tin goes into the 
making of motor bearings for truc tanks, and air- 
planes. It is also used in tracer bullets, shells, torpedoes, 
flares, and cannons, 

Where Tin Is Found. Tin comes from deposits of the 
mineral ore cassiterite. The ore lies in veins in rock and 
in gravel. The world produces about 200,000 tons of tin 
a year. Malaya, Indonesia, and Bolivia produce most 
of the world’s tin. Other tin-mining countries include 
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SEVEN LEADING TIN COUNTRIES 

a 
HOUO|RQQQO 
Деде айша 
QQOQQQOQRQEC 
ROUQQQOC 
HARE 
ARE 
QE 
Qe 


Each symbol C stands for 5,000 tons of tin concentrates, 


Based on government statistics for a 4-year period. 


Malaya............67,400 


Indonesia... ,., 
Bolivia............, 33,200 
Congo 


tenen es 16,900 


Thailand. ........,.12,400 


Nigeria... -9,400 


China (Est.)........,, 8,500 
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An Elaborate Tin Mask, with its orn 
eyelashes, and dangling earrings, was ! 


eaddress, fringed 
nade in Mexico, 


the Congo, Thailand, Nigeria, ( 
tralia, Great Britain, and Sout! 
States has small tin deposits. Texas ( 
only U.S. tin smelter 

How Pure Tin Is Made. After i) 
the mine, it goes through five imp 
fore pure tin is obtained. Cassiteri 
and sulfur. The 
ore in 


Burma, Aus 
Ihe United 
lex., has the 


siterite leaves 
processes be- 
ntains arsenic 
ed out of the 
When copper 
icturers draw 
hey heat the 
cess is called 
ities, or slag, 
he top. The 
1 for about 6 
) the bottom 


materials must be 
1 furnace or a roasting mac! 
sulfide is also contained in the ore, m 
it off by a process called leaching. 71 
ore in a furnace for about 6 hours. Thi 
smelting. 


The smelting causes the im 
which are lighter than the tin, to rise 
slag is drawn off, and the metal is | 
hours more. The tin, in liquid form, si: 
and is drawn off into molds to cool as in 

The cooled ingots are further purified 
another furnace. The tin is run into a mold and the im- 
purities, which have higher melting points, stay behind. 
The liquid tin is stirred in order to let all the gases es- 
cape, and then it is cooled, As the metal cools, the 
purest tin rises to the top of the kettles Less-pure tin 
sinks to the center, The lower layer of metal is so im- 
pure that it must be purified again before it can be used. 
The pure tin taken from the top is cast into ingots and 
then sent to the rolling mill to be pressed into sheets for 
sale. 

See also Атлоу; C SSITERITE. 7 

TIN CAN is а steel container, sometimes covered with 
a very thin coat of tin, However, millions of “tin” cans 
actually contain no tin, and some are made entirely of 
aluminum. Tin cans are used for packaging, transport- 
ing, and marketing food and hundreds of nonfood items 
for home and industrial use. The first tin cans were 
handmade and sealed with solder. Can manufacturers 
now make and sea] tin Cans on a series of machines 
called a can line, that produces over 500 cans a minute. 
The shape and Construction of cans differ to meet the 


013. 


by heating in 


Harrison AsHLEY SCHMITT 


specific need of the product they contain. But cylin- 
drical cans are most commonly used. Many tin cans 
have ename! on the inside to prevent discoloration of 
the food. Perishable foods are preserved by heating the 
sealed can. The United States produces over 40,000,- 
000,000 tin cans a year. See also Cawwma (Tin 
Cans). WILLIAM C. STOLK 

TIN FOIL is a thin sheet of metal used to wrap articles 
such as photographic film, chocolate, gum, and ciga- 
rette packages. It acts as a protecting seal against air and 
moisture. Most tin foil is not made of tin, but of cheaper 


metals such as lead or aluminum. 

TIN PAN ALLEY is the popular name for the area in 
New York City near Times Square where publishers of 
popular songs have their offices. It received its name be- 
cause of ihe many tinny pianos playing different songs 
at the samc time in the area. As a general term, 'Tin 


Pan Alley refers to the business of writing and publish- 
ing popular songs. See also POPULAR Music. 
TINCTURE. See HERALDRY. 
TINCTURE, TINGK tyoor, is a solution of a chemical, 


or water, in ethyl alcohol. It is always weaker than the 
original substance. Tincture of iodine is a common 
example of such a solution. 

TINIAN, ree nee AHN, or TIN ih AN, is an island in 
the Mariana group in the western Pacific Ocean. It 
lies about 1,500 miles southeast of Tokyo. Tinian covers 
an area of about 39 square miles. High cliffs line the 
coast. lhe interior is flat. Tinian is governed by the 


United States as part of the United Nations Pacific 
Islands Trust Territory. The Spanish discovered Tinian 
in 1521 and turned the island into a game preserve. 
Germany bought Tinian from Spain in 1899. The Japa- 
nese captured it during World War I, and the island 
was colonized by nearly 15,000 Japanese. United States 
troops captured Tinian during World War II. The air- 
planes that dropped atomic bombs on Japan took off 
from Tinian. EDWIN Н. BRYAN, JR. 

See also MARIANA ISLANDS. 

TINKHAM, GEORGE HOLDEN. See MASSACHUSETTS 
(Famous Massachusetts Men and Women). 

TINT. See Согов (Color Terms; color diagrams). 

TINTO, RÍO. See Rio Tinto. 

TINTORETTO, TEEN toh RET toh (1518-1594), was 
among the last great Venetian painters of the 
Italian Renaissance. His real name was Jacoro ROBUS- 
ті, but he was called // Tintoretto, or the little dyer, be- 
cause his father was a dyer. From Titian and other Vene- 
tians, Tintoretto learned to master the use of gorgeous 
colors. He learned to represent figures in vigorous action 
from Michelangelo. 

The figures in Tintoretto's pictures often move wildly 
in deep space and changing light. His compositions are 
sometimes boldly asymmetrical and he often distorted 
the natural proportions of his forms for dramatic effect. 

Tintoretto applied his paint in a fluid and sketchy 
way. Because of this, Tintoretto, like his follower El 
Greco, is sometimes called a mannerist painter. Many of 
the late Renaissance artists who worked in the manner- 
ist style were brilliantly imaginative. They relied on 
their individual ways or manners of seeing and feeling 
instead of on nature. Sometimes, like El Greco, Tin- 
toretto planned his compositions with the aid of little 
figures he had modeled out of wax or clay, set up in 
small stagelike boxes, and illuminated by artificial light. 


TIRANÉ 


When he was satisfied with his arrangement, he began 
to paint from it. 

His most important paintings in Venice include The 
Last Supper in the Church of San Giorgio Maggiore; 
his huge murals of Saint Roch's legend in the Church of 
San Rocco; and Bacchus and Ariadne in the Doge's 
Palace. His painting, The Last Supper, appears in color 
in the PAINTING article. ROBERT О. PARKS 

TIP AND TIPPING. The custom of paying a tip, or 
gratuity, for services received, has become widespread. 
The tip is often a percentage of the amount shown on 
the bill, as in tips given to waiters, to barbers or beauty- 
shop operators, and to taxi drivers. A tip is also paid in 
many cases where no bill is rendered, as to coatroom 
and washroom attendants and to service persons on 
ships and trains, and in hotels. The amount of a tip 
varies according to the generosity of the giver, the kind 
and quality of the service, the quality of the place 
where the service is performed, and the custom in the 
city or nation regarding tips. Travel bureaus and 
publications furnish information on tipping to travelers 
at home and abroad. Tips paid to stewards on ships 
usually amount to about 10 per cent of the passage fare. 

Tipping was originally a sign of liberality by a 
wealthy person, such as a feudal lord, to someone of low 
estate, such as a serf. It grew into a custom of paying 
extra to insure good service, and has developed into a 
complicated system. Although sometimes undemocratic, 
it persists and even tends to grow. In many instances, 
the income from tips, although undependable, is larger 
than that received through the regular salary or wage. 

Tips must be reported as taxable income, but often 
they are not. Legislation to outlaw tipping has so far 
been found unconstitutional, and efforts by antitipping 
groups and labor unions have failed to eliminate it. 

ТЇРЇ. See TEPEE. 

TIPPECANOE, BATTLE OF. See INDIANA (State 
Parks, Forests, and Memorials; Wan or 1812 (The 
War Hawks). 

“TIPPECANOE AND TYLER TOO." See Harrison, 
WILLIAM HENRY. 

TIPPERARY, zr» uh RAIR ih (pop. 5,148; alt. 475 ft.), 
is a dairy town in County Tipperary in southern Ire- 
land. It serves as a marketing center for nearby farmers. 
For location, see IRELAND (color map). 

The town's main industry is the processing of dairy 
products. Tipperary became known among the English- 
speaking Allies in World War I because of the song 
“Tipperary.” The soldiers turned this love ballad into a 
marching tune, and it became one of the best-known 
songs of the war. T. W. Freeman 

TIPPLE. Scc Солт. (Sizing). 

TIRACH MIR. See Hixpu Коѕн. 

TIRANE, tee RAH neh, or TIRANA, tee RAH nah (pop. 
108,183; alt. 374 ft.), the capital of Albania, lies about 
20 miles from the Adriatic Sea. For location, see AL- 
Banta (map). Most of the people are Moslems, and 
part of Tirané looks like an ancient Moslem city. But 
many new buildings were built after 1920 when Tirané 
became the capital. Tiranë has a university and several 
research institutes. Its industries include the manufac- 
ture of textiles and soap, and the processing of food and 
dairy products. 8тлуко SKENDI 
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1 year Tire & Rubber бо, 
Durable, High-Mileage Tires ore result of constant 
research. Laboratory chemists develop spe 


cial fabrics and syn- 
Я thetic rubbers to increase driving safety over all types of roads, 


TIRE. The first tires were solid rubber. They held to enough to allow the air to do thi: 

the road and were durable, but they gave a rough ride. to the automobile. 
They soon gave way to the pneumatic tire, or “air tire,” The first air tire was a single tubc used on bicycles, 
which was filled with compressed air to cushion the This single tube had to hold th cling to the rim, 
bumps. The powerful, highspeed, delicately adjusted ised on automo- 
automobile of today would be impossible without the biles. But automobile tire makers could not producea 
cushioning of air tires. Many substitutes have been tried, single tube that would hold the re juired air pressures. 
but compressed air is the best cushion. The face of a tire The modern tire appeared wher manufacturers 
has a design in it which allows the tire to grip the road had the idea of making the tire in two parts, One part 
better. This face is called the tread. simply holds the compressed air. It is called the inner 

The container which holds the tube. The other part fits outside. It ata hes to the rim 


be flexible, 


reduce the shock 


and also cling to the road. It was | 


compressed air must 


tugged, and durable. The container must of the wheel, clings to the road. and p tects the inner 
ces з prea АЗЫ : 
give" when a bump is Struck, and resume its original tube, The inner tube can be ! ly flexible. It need 
shape immediately. The compressed air receives the 


not be rugged enough to withstand direct contact with 
the road, The outer tire 


HOW TIRES ARE MAN 


blow and absorbs it, and the container must be flexible 


› Or casing, need not be as flexi- 


UFA 


CTURED.... 
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Rubberized Fabric Is Cut into 
diagonal strips that vary in width, 
according to the size and style of 
tire plies to be made from them 


Mixing the Rubber is done оп а 
Banbury machine, The addition of 
special chemicals helps make the 
finished tires wear longer. 


Sealing the Rubber to the 
fabric is done on a calender 
machine. The rubberized fab- 
ric makes tire plies, 


or layers, 


ble as the inner tube, and can therefore be very strong. 
The casing is considered the actual tire. The face of 
the casing, which must stand friction on the road, may 
be several inches thick. It is made of strong cotton, 
rayon, or ny lon cord coated with rubber, with an outer 
covering or tread of tough, abrasive-resistant rubber. 
The first casings were made of square woven cotton 


fabric, into which rubber was pressed mechanically. 
Layers of thi fabric were formed over a mold and the 
tire was vulcanized on its outer surface. This type of 
tire was popular until about 1920. It carried air pres- 
sures from fifty-five to seventy-five pounds, and aver- 
aged less than 4,000 miles of service. 

This early tire was not very elastic. The fabric tended 
to break, and the ply to separate. It was replaced by the 
cord tire, which had a fabric made of parallel cords 
filled with rubber. Only two plies of this fabric were 
used at first. Later tires were made with several plies. 

By 1920, multiple-ply tires were standard in America 
and Europe. The first cord tires lasted for twice as many 
miles as the earlier tires. These first cord tires were high- 
pressure tires. They generally used from forty-five to sixty- 
five pounds of air pressure. 

The next great improvement was the low-pressure or 
balloon tire, which was introduced about 1923. It was 
brought about by increasing the width of the tire, and 
making the wheel smaller. Balloon tires for passenger 
automobiles usually were inflated to thirty or thirty-two 


pounds pressure. These tires gave about 20,000 miles of 


service, or over five times that of the high-pressure tire. 

Ав automobiles were driven faster and faster, the tires 
were heated more in driving, causing greater wear. 
Tread designs were changed so that less of the rubber 


gripped the road, This decreased the pressure a bit, and 
reduced ihe temperature. More rubber was added to 
the cord fabric to make it stronger. Materials called 
antioxidants and accelerators were added to the tire. They 


rubber barrel. 


Shaping and Vulcanizing, 
also called curing, is often done 
on Bag-O-Matic machines. The 
machines automatically shape 
the tires, then close to complete 
the vulcanization. 


Building the Tire is done by 
rolling the plies on cylinders 
layer by layer. The plies are 
then stitched together. At this 
stage, the tire looks like a small 


TIRE 


made the tire heat less and grip the road still better. 
The tread designs were changed further until they were 
almost nonskid. Blowout-proof tires with special inner 
tubes were designed which did not lose their air im- 
mediately when they were punctured. This helped pre- 
vent accidents. Air tires are now used extensively on 
heavy-duty machinery such as farm machines and road- 
building equipment. They are also used on airplanes. 

After World War II, a large, lower-pressure type of 
balloon tire became popular. It is inflated to about 
twenty-four pounds pressure, and gives a more cushioned 
ride. An even later development is a single-tube tire 
called a tubeless tire. It not only gives the service of a 
regular outer tire and inner tube, but is puncture sealing 
and holds air better than the old style tire and tube. 


Tire Manufacture 


Tiremakers receive the crude rubber almost ready 
for use. It needs only to be cleaned and mixed with the 
heat-and-wear-resistant materials. This is called com- 
pounding. The rubber for both casing and inner tube is 
cleaned and compounded together. Then it is separated. 

Inner Tubes. The inner tube is much simpler to make 
than the casing, for there are no plies or fabric to build 
up in the rubber. After the rubber is compounded it is 
forced out through a tubing machine so that it comes 
out as a continuous tube. The tube travels along a con- 
veyor to a point where operators cut the tube to the 
proper length. Then they place a small piece of rubber, 
or valve patch, on each tube. A hole is punched in this 
patch, and the valve stem is inserted. The valve stem 
is then sealed with cement. 

The ends of the tube are brought together and vul- 
canized airtight. The tube is now circular, to fit around 
а wheel. The tubes are vulcanized and cured in heaters 
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Watch-Case Molds are 
also used to cure some tires. 
The press automatically opens 
when the curing is completed. 


TIRE 


which hold them securely in the shape of a circle, 

Casings. The casing contains three materials — rub- 
ber, fabric, and chemical compounds. All three come 
together at different stages of the production process. 
The rubber and compounds come together in the mill 
room. The fabric and the compounded rubber meet on 
the “calenders,” Sulfur is put in all manufactured rub- 
ber, but 25 or 30 other compounds are used in tiremak- 
ing. These compounds give the rubber hardness, make 
it wear better, and help it resist abrasion. They also 
soften it and make it easy to shape during the mixing 
process. Other compounds stiffen the rubber, add 
weight, and make it “cure” faster. 

Plantation rubber comes in bales or boxes and is 
taken to a machine which cuts the bales into small 
chunks. A hydraulic ram pushes the bales against an 
arrangement of knives, sometimes called a pie cutter. 

The small chunks of rubber move on to a barrel-like 
machine containing a screw, called a plasticator. This 
machine operates much like a kitchen meat grinder, and 
kneads the rubber into a long continuous strip. 

The ribbon of rubber enters a Banbury machine, where 
two rotating blades knead the compounds into the rub- 
ber. The rubber comes out in large chunks and goes to 
the sheeting mill. Cylinders turning in the same direc- 
tion, but at different speeds, work the compounds thor- 
oughly into the rubber, The rubber comes out in sheets, 
ready to be built into a tire. It is now compounded 
rubber and ready for the tire fabric. 

The fabric, either cotton, тауоп, or nylon, is received 
in 48- to 60-inch wide rolls, It goes through a warm- 
ing-up process, and then the compounded rubber is 
worked into it between the triple rolls of a calender. The 
material comes out as rubberized cloth. This operation 
is very difficult. Rubber and fabric must be at exact 
temperatures to unite perfectly, and the fabric must be 
the most exact thickness, or gauge. 

The rubberized fabric next goes to cutting machines 
which cut it into diagonal strips of varying widths. 
These will go into different sizes and styles of tires. 

A tire builder now places the rubberized fabric in its 
position on a drum, and turns down the edges of the 
plies. The cords in each ply run at sharp angles to those 


Tires for Farm and Industrial Machines come in all sizes, 
They can be solid, semi-pneumatic, and Pneumatic. Each tire has 
а special use, such as on factory trucks that move materials, on 
huge earthmovers, on farm tractors, and on semitrailer trucks. 

The Goodyear Tire & Rubber Co. 


in the plies above and below. T s 
The operator inserts the bead ic 


wire core that supports and hold: t 


Other plies are added to mak f 
multiple-ply tire, whichever is 
are then put around the bead ( 
against rim wear, Next a break 
structed rubberized fabric 
the load around the entire tire 
and the tread. The builder un! 
the newly built tire, and hangs 
It is now a wide flat cylinder. 1 
ing process which gives it a hx 
The tire moves on to the vul 
A special tube, or air bag, is р 
are placed in a steel mold wit! 
The mold is then lowered into 
fect deep, to be vulcanized ui 
The pressure in the air ba x, 
pressing on the mold, make the 
tread takes on its design. A tir 
pounded properly and built rig! 
and pressure for the right length 
heat and cold. As the 
bags are removed and the tires 
spected and prepared for shipm« I 
Synthetic Rubber Tires. During 
natural rubber from the Far Eas: 
American manufacturers 


tires come 


made 


man-made, rubber. This materi 
leum, coal, or alcohol, is similar to 
natural rubber, all of the many Кїї 


ber are composed of hydrogen 
Tubeless Tires bec ame standard 
all automobiles in 19 5. A band of 
inner edge of the tire seals it to the 
and enables the tubeless c 
many tubeless tires seal 
is removed, 1 
See 
GOODYEAR (Charles); Omo (color 
TIRO, MARCUS TULLIUS. See Sro 
TIROL, another name for TYROL. 
TIROS, weather satellite. See 
Weather Reports from Space). 
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TIRPITZ, TIR pits, ALFRED VON (1849-1930), a Ger- 
man statesman and naval officer, was active in building 
up the German navy. He was the first naval commander 
to use torpedo boats in great numbers. From 1897 to 
1910, Tirpitz was Secretary of State for Naval Affairs. 
He became a grand admiral in 1911. After the German 
revolution in 1918, he fled to Switzerland. He was born 
at Ebenhausen. GABRIEL А. ALMOND 

TISELIUS, iih SAY lih us, ARNE (1902- — ), a Swed- 
ish physical chemist, perfected new methods for analyz- 
ing proteins. He developed an improved apparatus for 
separating mixtures of electrically charged molecules by 
making them move in an electric field. Tiselius showed 
that blood serum contains albumin and four other pro- 
teins. This discovery proved of great value in processing 
blood plasma during World War II. He won the 1948 
Nobel prize in chemistry. Tiselius was born in Stock- 
holm, Sweden. Morpecat L, GABRIEL 

TISHAH B'AB, TISH ah buh AHV, is a Jewish fast 
day on the nintb day of the Hebrew month of Ab. On 
that day, the Babylonians destroyed the First Temple 
in Jerusalem in 586 m.c.; the Romans destroyed the 
Second Temple in A.D. 70; and the Romans crushed a 
Jewish revolt in 135. Jews observe partial mourning 
and hold no weddings or celebrations for three weeks 
before Tishah B'Ab. Many Jews fast throughout the 
day. The Book of Lamentations is recited in the 
synagogue. LEONARD C. MISHKIN 

TISIPHONE. See FURIES. 

TISQUANTUM. Sce SQUANTO. 

TISSUE, TISH yoo, in physiology, isa group of similar 
specialized cells which carry out a particular function in 
the body. Body tissues are divided into numerous kinds, 
among the chief of which are epithelial, muscular, con- 
nective or supporting, and nervous. Blood and lymph 
are also usually considered tissues. 

Epithelial Tissues are coverings. Examples are the 
skin which covers the outside of the body, and mem- 
branes that line the body cavities which open to the 
outside. Glands are derived from epithelial tissue. 

Muscular Tissue is made up of cells which can con- 
tract, and then relax again. By this action they move 
parts of the body, and move materials through the body. 

Connective Tissue includes groups of cells which bind 
different parts of the body together or support the body. 
The chief types of connective tissue are fibrous, elastic, 
loose fiber-elastic, and adipose (fat). Cartilage and bone 
may also be said to be connective tissue. See Con- 
NECTIVE TISSUE. 

Nervous Tissue is made up of cells that carry nervous 
impulses. See Nervous SYSTEM. W. B. YOUMANS 

Related Articles in Мокір Book include: 


Biopsy Epithelium Lymph Muscle ‘Tendon 
Bone Gangrene Membrane Skin Tumor 
Cartilage Ligament Metabolism 


TISSUE CULTURE is the process of growing plant and 
animal cells away from the main part of the body. See 
CARREL, ALEXIS. 

TISZA RIVER. See HuNGARY (Location). 

TITAN, a missile. See Guipep Міѕѕп (By Guidance 
System; picture). 

TITAN, a satellite of Saturn. See SATURN (planet). 

TITAN was the name of an ancient race of gods in 
Greek mythology. They were the children of Uranus 
(Heaven) and Gaea (Earth), and had incredible strength. 


TITANIFEROUS ORE 


Some of the more important ones were Cronus (Saturn); 
Atlas, who bore the world on his shoulders; and Prome- 
theus, who gave fire to mankind. The women were 
called Titanides. Uranus feared his children and chained 
them in Tartarus, far under the earth. Gaea begged 
Uranus to free them. At last Gaea went down into 
Tartarus herself and urged the Titans to revolt. All of 
them refused except Cronus, the youngest. Gaea freed 
him and gave him a magic scythe with which he 
wounded his father. Cronus became the ruler of the 
Titans. 

Related Articles in WoRLD Book include: 
Atlas Jupiter Saturn 
Hyperion Prometheus Tartarus 

TITANIA. See Fairy (Noble Fairies); SHAKESPEARE, 
Witam (A Midsummer Night's Dream). 

TITANIA, a gem. See TITANIUM. 
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Uranus 


The "Unsinkable" Titanic was believed to be the safest 
ship afloat. It sank on its first voyage after striking an iceberg. 


TITANIC, tie TAN ick, was a British steamer of the 
White Star line. On the night of Apr. 14-15, 1912, 
during its first trip from England to New York City, it 
struck an iceberg and sank. The tragedy occurred 
about 1,600 miles northeast of New York City. 

The Titanic sighted the iceberg just before the crash, 
but too late to avoid it. Experts had considered the ship 
unsinkable, but the collision tore a 300-foot gash in its 
hull. The lifeboats had room for less than half of the 
approximately 2,200 passengers, and took on mostly 
women and children. The ship’s band played on the 
sloping deck. ‘The Titanic went down bow first about 
21 hours after the crash. The Cunard liner Carpathia 
caught the SOS and raced 58 miles to the rescue. It 
picked up 705 survivors at dawn. 

The Titanic had been the largest ship in the world, 
882.5 feet long, with a gross tonnage of 46,328. No one 
knows exactly how many lives were lost. The British 
inquiry reported 1,490 dead, the British Board of Trade, 
1,503, and the U.S., 1,517; WALTER LORD 

See also Sie AND Ѕніргімо (picture, Early Ships). 

TITANIFEROUS ORE, ттк tun IF er us, is an iron ore 
rich in the metal titanium. It is usually a black, gran- 
ular mixture of the minerals ilmenite and magnetite. 
The ore is ground and the minerals are separated with 
magnets. Titanium is recovered from the ilmenite and 
iron from the magnetite. See also IL MENITE; TITANIUM. 
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TITANIUM 


Adaptation, Courtesy, E. I, du Pont de Nemours & Co.; United Air Lines: Tita 
Titanium's Light Weight makes it im- 
portant in the manufacture of aircraft and 
jet engines. It is heavier than aluminum, 
but lighter than stainless steel. 


The Strength of Pure Titanium matches 
that of common steel, and surpasses some 
metals, such as aluminum, especially in the 
300° to 800° Е, temperature range. 


STRONG 


TWO CABLES 
OF TITANIUM 


TWO CABLES 
OF STEEL 


TITANIUM, tie TAY nih um (chemical symbol, Ti), is 
a lightweight, silvergray metal, Its atomic number is 
22, and it has an atomic weight of 47.90. Its density lies 
between that of aluminum and Stainless steel. It has a 
melting point of about 3:074°F., and a boiling point of 
6,395° F. 

Titanium resists sea-water and ѕеа-аіг corrosion or 
rust as well as platinum and better than stainless steel, 
Many highly corrosive acids and alkalies do not affect 
titanium. It is ductile, which means it can be drawn into 
wire. It also has a higher strength-weight ratio than steel. 
All these qualities make titanium a metal of great 
importance. 

Uses. The first, and still a widespread, commercial 
use of titanium was as an oxide to substitute for white 
lead in paint. Titanium dioxide, or titanium combined 
With oxygen, is produced as a white pigment that has 
Superior power to cover surfaces in painting. Titanium 
dioxide is also used in the manufacture of linoleum, 
tubber, textiles, paper, porcelain enamels, and welding 
rods, Barium titanate, a compound of barium and 
titanium, can be used in place of crystals in television 
and radar sets, microphones, and phonographs. The 
gem (tania is made from crystals of titanium oxide. When 
cut and polished, titania is more brilliant than the 
diamond, though not quite so hard.. Titanium tetra- 
chloride, or titanium combined with chlorine, has been 
used for smoke screens, and is the starting point for 
making the metal. 

Titanium metal serves as an important alloying ele- 
ment, because it unites with nearly every material 


titanium in aircraft and jet engines, because it is strong 
but light. It also withstands operating temperatures up 
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Metals Corp. of America 


Titanium Resists Corrosion by sea 
water and sea air. This quality makes it on 
excellent metal for underwater Parts of 
ships, such as propeller blades, 


NONCORROSIVE 


SALT WATER 


to about 800°F., which makes it useful in many types of 
machinery. Because of its superior qualities, titanium 


has a number of potential uses, such as armor plate and 
propeller blades for ships, steam-turbii: blades, surgical 
instruments, and tools, The transportation industry 
would use large amounts of titanium in buses, railroad 


trains, trucks, and automobiles, if the price of titanium 
could be lowered enough to compete with the price of 
stainless steel, а 
Location of Deposits. Titanium ranks as the world’s 
ninth most plentiful element, But the difficulty of 
processing makes it expensive. Titanium is never found 
in a pure state. It usually occurs in ilmenite or rutile, 
although it may be found in titaniferous magnetite, 
titanite, and iron (see ILMenrre; RUTILE; TrTANIFEROUS 
Ore). Titanium ores are found in the United States, 
Canada, Australia, India, Brazil, Norway, and Mexico. 
There is a huge deposit of ilmenite in the Allard Lake 
region of Quebec. In the United States, the chief 
titanium-producing States are Virginia, North Carolina, 
South Carolina, New York, Florida, and Idaho. А 
Discovery and Manufacture. Titanium was discov- 
ered by William Gregor of England in 1791, and named 
by Martin Klaproth of Germany in 1795. It was not 
until the 1930’s, however, that a refining method ай 
able to large-scale production was worked out by Wil- 
liam Kroll of Luxembourg. The Du Pont Company first 
produced the metal commercially in 1948. At the pres 
ent time, production remains low because of the diffi- 
culty and expense of separating titanium from the ores 
with which it is found. The United States produces 
most of the refined metal. Japan and Great Britain also 
manufacture titanium. Research is being conducted to 


increase the supply and lower the cost of this important 
metal. Jons P. Macos 


TITHE. The word tithe comes from the Anglo-Saxon 
word teotha, which means a tenth part. The term usually 
means.a tax of one tenth laid on the profits of a piece of 
land. Among the Jews the custom of tithes was estab- 
lished by Moses (Deut. 72:6). But this tithe was not a 
forced tribute. In the Priestly Code (Lev. 27:30), the 
tithe became a fixed due. 

‚ In the 500's, councils of the Catholic Church began 
to ordain the payment of taxes. In Charlemagne’s time, 
sich payment became state law. In England, tithes 
were demanded by Pope Adrian I from all lands except 
those belonging to the Church and the Crown. A tithe 
rent charge is still used to support parishes of the Church 
of England. In Quebec, Canada, the Roman Catholic 
Church is supported by tithes. Members of many 
churches contribute a tenth of their income to the 
church. WILLIAM Е. MCDONALD 

TITHINGMAN. See COLONIAL LIFE IN AMERICA (Re- 
ligion). 

TITHONUS. See AURORA. 

TITIAN, TISH un (1477-1576), was the greatest 
Venetian painter of the Italian Renaissance. His real 
name was TiziaNo VECELLI. He is most loved for cap- 
turing and idealizing the beauties of nature in his paint- 
ings. Hc had great influence on later artists. 

Titian was born in Pievi de Cadore. He studied with 
Giovanni Bellini in Venice (see Berxit [Giovanni]). He 
also worked with another of Bellini’s pupils, Giorgione, 
and was influenced by his lyrical style after Giorgione 
died in 1510. Later, during a second period that lasted 
until 1530, Titian produced several great altarpieces, 
including The Assumption of the Virgin, which appears in 
the article AssumpTIoN, FEAsT oF THE. In this painting, 
his command of movement and space increased, and 
his rich color gained in harmony and refinement. 
During these years he became the acknowledged 
leader of the Venetian painters. Michelangelo and 


Man in the Red Cap Is One of Titian’s Masterpieces. 
© Frick Collection, N.Y. 
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Raphael were at the same time the artistic leaders of 
Florence and Rome. 

By 1530, the greatest art patrons of Europe sought 
Titian’s pictures. His clients included Francis I of 
France, Philip II of Spain, the Holy Roman Emperor 
Chares V, Pope Paul III, and the greatest Italian 
noblemen. For these patrons Titian continued to paint 
portraits, and religious, historical, and mythological 
subjects. Only in his last years did his Venetian con- 
temporaries, Tintoretto and Paolo Veronese, become 
serious competitors. 

His works include the portraits of Ippolito de* Medici 
and Federigo Gonzaga in the Pitti Palace in Florence, 
and Rape of Europa in the Gardner Museum in Boston, 
and the Bacchanal in the Prado Museum in Madrid. 
His painting, The Entombment of Christ, appears in color 
in the PatNTING article. ROBERT О. PARKS 

TITICACA, LAKE. See LAKE TITICACA. 

TITLE, in law, is “the union of all the elements which 
constitute legal ownership." 

In everyday affairs, we usually take for granted that 
possession is proof of ownership. A person who rents a 
house does not ask the landlord to prove title to the 
house. The well-known saying, “Possession is nine 
points of the law," means that possession is taken as 
proof of ownership so long as no reason exists for doubt- 
ing it. But the right of possession must be proved if 
someone disputes a title. 

The person who buys a house or a farm usually wants 
to make certain that the person from whom he buys has 
a “clear title.” Otherwise, he runs the risk that someone 
else may later show a better title to the property and 
take it away from him. Owners usually record their 
title to real estate, so that ownership can easily be 
proved. 

Most states have laws requiring owners of automo- 
biles to record their titles. The title to a ship is also re- 
corded. But most kinds of personal property are bought, 
sold, exchanged, or given without any public record of 
the transaction. For this reason, possession gives strong 
evidence of the ownership of personal property. 

How Title Is Acquired. A person acquires title to land 
either by descent or by purchase. These terms have an 
accepted meaning in law, quite different from their 
meaning in everyday speech, A person acquires title by 
descent when the law makes him the owner of property 
on the death of an ancestor to whom it belonged. In all 
other cases, people acquire titles by purchase, even 
though the property may be given or devised. 

Title to Personal Property may be acquired in many 
ways. The most common way is called transfer by act of 
the parties, and includes gifts, sales, or transfers of title by 
contract. Title may also be secured by original acquisi- 
tion. This means that no one else ever had title to the 
thing owned. For example, a trapper may capture wild 
animals and make them his property. Or an inventor, 
author, or composer of music may hold the title to some- 
thing he created (see COPYRIGHT; Parent). A person 
may also acquire title to personal property by act of 
law. as in cases of bankruptcy. WILLIAM Tucker DEAN 

See also ABsrRACT; DEED; INSURANCE (Title Insur- 
ance); TORRENS SvsTEM. 

TITLE, ABSTRACT OF. Sce ABSTRACT. 
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TITLE OF HONOR 


TITLE OF HONOR is a word or phrase indicating a 
particular distinction. In the United States, titles show 
a person’s profession, such as doctor; his rank in the 
armed services, such as general or sergeant; his academic 
degree, such as bachelor of arts or doctor of laws; his 
political position, such as President, Secretary of Defense, 
or mayor; his position in the clergy, such as bishop; or his 
position in a company, such as chairman of the board. 

Some of the earliest titles indicated rank, such as 
king, emperor, kaiser, czar, and sultan. A king’s wife 
was the queen, his son a prince, and his daughter a prin- 
cess. Many titles of nobility come from words describing 
duties or tasks, Duke comes from the Latin dux, meaning 
leader; count from the Latin comes, meaning companion; 
and earl from the Anglo-Saxon ¢orl, meaning nobleman 
or chieftain. Sir, which now indicates knighthood, was 
originally a mark of ability at arms rather than an 
honor. Most titles of nobility are hereditary, but some 
are granted in recognition of service. 

Titles have always carried with them certain forms 
of address which show respect for the titleholder, Such 
forms of address as mister in England, monsieur in F rance, 
and herr in Germany were once honorary titles, After 
the 1800's, they became titles of courtesy, 

The United States Constitution states that no officer 
or employee of the United States may accept a title 
from a foreign country without permission from Con- 
gress. A person who becomes a citizen of the United 
States must give up any title that he had in another 
country. 


Related Articles in Wonrp Book include: 


F. J. SANDERS 


Address, Form of Imperator Prince 

Baron Kaiser Prince Consort 
Count Khan Prince of Wales 
Czar Khedive Queen 

Degree, College King Rajah 

Duke Knights and Rank in Armed 
Earl Knighthood Services 
Emperor Majesty Sultan 

Father Marquis Tetrarch 
Heraldry Nobility Viscount 


TITMOUSE, TIT, and TOMTIT, are names given to var- 
ious small, hardy birds which have long, soft feathers. 
The titmouse lives in nearly all parts of the world and 
is closely related to the nuthatch. This bird is valuable 
because it destroys millions of the eggs and larvae of in- 
sects. The chickadee is the most common North American 
titmouse. A larger type, the tufted titmouse, lives in the 
eastern United States, south to the Gulf Coast and west 
to the Great Plains. It is plain gray in color, and has a 
high crest. It sometimes repeats its call of “peto, peto, 
peto, peto,” for hours. The gold tit, or verdin, lives in the 
Southwest. The bush tit is found from Lower California 
to the Columbia River, 


Scientific Classification. Titmice belong to the famil 
Paridae. Т he black-capped chickadee is ends poen 
Species atricapillus; the tufted titmouse is Baeolophus bi- 
color. Gold tits are Auriparus flaviceps, and the bush tit is 
Psaltriparus minimus. ARTHUR А. ALLEN 


See also Brd (color picture, Other Bird F; avorites); 
CHICKADEE, 


The Tufted Titmouse has soft, fluffy feathers and a 
high crest that looks somewhat like the blue jay’s. 
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TITO, TEE toh (1892- 
1934 by Jose Broz, the communi 
slavia. The son of Croat peasant: 
Zagreb, then in Austria-Hungary 
tary and trade schooling, he becan 
In 1909 he collected dues for tl 
movement, and the following year һе joined the Social 
Democrat party. He was drafted into the Austro. 
Hungarian army as a private in ı0ı 4. 

Tito was wounded in World War | 
by the Russians. He stayed in Ru 
Bolshevik revolution, where he fou: 
against the White Russians (see К. 
Later, he returned to Yugoslavia an 
slav Communist party. He worked 

was 


», is the name used Since 
t dictator of Yugo. 
he was bom Near 
\fter some clemen. 
1€ a metal worker, 


growing worker 


ind was captured 
sia throughout the 
ht with the Reds 
IAN Revoturioy), 
! joined the Yugo- 
š а mechanic, and 
as an under. 
ommnunist organ- 
pposed the Yugo- 
slav government of King 


active 
ground 
izer. He « 


Alexander, and was sub 
jected beatings and 
imprisonment. His longest 


term of imprisonment was 
from 1928 until 1994. Later, 


he worked in Paris to form 
the International Brigade 
to fight on the Loyalist 


side in the Spanish Civil 


Камоо War(sec Sram [Civil War]. 

The In 14.41. Tito returned to 
Yugoslavia to form groups 

of communist guerrillas, called. Ра ns, to fight the 


ity asa general 
nized by friend 


Italian and German invaders. His abi! 
fighting against great odds was rec: 

and foe. Tito’s Partisans also fought General Draža 
Mihailovich’s anticommunist Chetniks another Yugo- 
slav resistance group. Tito’s troops were successful. In 
1943, he gave himself marshal’s rank and set up his own 
government. He was its chairman, and later its premier. 
The United States, Great Britain, and Russia recognized 
Tito’s government as the only lawful authority in Yugo- 


National Audubon Society 


Leonard Lee Rue, 


slavia. His totalitarian regime abolished the monarchy 
and proclaimed Yugoslavia a Soviet-style “Federal Peo- 
ple’s Republic.” Tito’s enemy, General Mihailovich, 
was captured, tried, and shot in 1946 (see MIHAILOVICH, 
Draža). In 1948, Tito broke off relations with Russia, 
then resumed them in 1953, But he continued to keep 
Yugoslavia independent of control by Moscow. Tito 
had himself proclaimed Yugoslavia’s president in 
January, 1953. ALBERT PARRY 

TITOV, GHERMAN S. See Space TRAVEL (Astronauts 
and Cosmonauts). 

TITUS, // tus (д.р. 402-81), a Roman emperor, was 
noted for his generosity and his regard for the people's 
welfare. He was born in Rome, the oldest son of Em- 
peror Vespasian (see VEs- 
PASIAN). Titus served in 
civil and military posts in 
many parts of the empire. 
He captured Jerusalem in 
A.D. 70 after a long siege. 
Soon after, he was made 
coruler with his father, and 
succeeded him in 79. The 
tragic destruction of Pom- 
peii and Herculaneum, 
when Mount Vesuvius 
erupted, occurred during 
the first year of his reign. 


Visual Education Service 


Titus The Arch of Titus was 

begun by Vespasian as a 

triumphal arch for his son’s victory at Jerusalem. It was 
finished in д.р. 81 and is located on the Sacred Way by 
the Forum of Rome (see Roman Empire [color picture, 


All Roads Led to Rome]). ROBERT GEHLMANN BONE 
TITUS was a friend of Saint Paul. He was one of 
the first non-Jewish Christian missionaries. Paul was 
fond of Titus and mentioned him often in his Epistles. 
The Epistle to the Galatians tells us that Paul brought 
Titus to a council at Jerusalem. ‘This council met to 
decide whether non-Jewish Christians would have to 
observe the rules of Moses. ‘Titus later went with Paul on 
some of his journeys. It is believed that he became 
bishop of the churches in Crete after Paul died. The 
Epistle to Titus is the 17th book of the New Testament. 
It is believed to be one of the letters of Saint Paul and 
is similar to the Epistles to Timothy. See also PAUL, 
SAINT: TIMOTHY. FREDERICK С. GRANT 

TITUS LIVIUS. See Livy. 

TIW. See TUESDAY. 

TLAXCALA, tlahs KAH lah (pop. 347,334; area 1,555 
sq. mi), has the smallest area of any Mexican state. 
But an average of about 223 persons live on every square 
mile, more than in any other state. Tlaxcala lies near 
Mexico City in the central part of the country. For 
location, see Mexico (color map). 

The word tlaxcala comes from an Indian word mean- 
ing place of bread, indicating the richness of the soil. 
Tlaxcala was part of the state of Puebla until 1857, 
when it became a separate state. Crartes C. CUMBERLAND 

TLINGIT INDIANS, TLING giht, live in the North- 
west Coast region of North America. They once had 
villages all along most of the southeastern coast of 
Alaska. Thousands of Indians in Alaska still speak the 
Tlingit language. 

The Tlingit lived by fishing, hunting, and collect- 


TOAD 


ing wild plants. But their villages were among the 
wealthiest of the whole Pacific Northwest. They used 
cedar cut in the nearby forests to make their large 
houses and ocean-going canoes. Their artists sculptured 
and painted totem poles, house posts, and masks. 
Women made baskets and other woven objects that 
rank among the world's finest basketry. ‘Tlingit women 
of the Chilkat group wove handsome robes from moun- 
tain goat wool combined with cedar bark fiber. 

Tlingit life, like that of other Indian tribes of the 
northwestern coastal region, featured rigid social classes 
and slavery. The Tlingit developed secret societies and 
great ceremonials. Today, most ‘Tlingit live like their 
white neighbors. Many now work in local canneries 
and mines. MELVILLE JACOBS 

See also INDIAN, AMERICAN (Northwest Coast Indians). 

TNT is short for trinitrotoluene, one of the most power- 
ful explosives known. TNT is made up of the chemical 
elements nitrogen, hydrogen, carbon, and oxygen. ‘The 
chemical formula for TNT is GHsCgHa(NOz)s. The ex- 
plosive is made by nitrating the chemical compound 
toluene. The resulting explosive forms in pale yellow 
crystals which may darken to brown. These crystals can 
be handled safely and may even be melted at low heat 
without igniting. TNT is used alone and in mixtures 
with other explosives. It is primarily used in bombs 
and shells. See also EXPLOSIVE. 

TOAD is a tailless animal that breeds in water but 
spends most of its time on land. Toads make up one of 
the large families of tailless amphibians (see AMPHIB- 
1AN). They make their homes wherever the summer is 
warm and there is fresh water in which to breed. 

The toad is more clumsy than its close relative, the 
frog. Most frogs can hop far and fast to escape their 
enemies. But when a toad is disturbed or frightened, it 
ducks its head or uses its front feet to push away the 
annoying object, much as a person would. It can also 
inflate itself in an attempt to frighten its enemies. 

The Body of the Toad. The toad’s chief weapon of 
defense is its rough and warty skin. The warts are 
really glands that contain a poisonous fluid. Two of the 
largest warts lie just behind the toad’s eyes. When the 
toad is attacked, the poisonous liquid oozes from the 


Junius Котн 


Puffing Out His Throat, a male toad makes a high-pitched 


trill by forcing air back and forth over his vocal cords. 
C.J. Albrecht 
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like a Flicking Whip, the sticky tongue of a toad darts out 
and back to capture a caterpillar from a stalk of grass, as a 


glands and warts and makes the attacking animal sick. 
If the toad is a lange one, the poison may kill his enemy. 
While this substance helps to protect the toad from 
other animals, it cannot cause warts on a person. 

‘The toad catches insects and small animals with its 
tongue. The toad’s tongue is hinged at the front of its 
mouth. When the toad wants to eat, it extends its 
tongue to full length, with a kind of rolling motion. 
"The surface of the tongue is sticky. The prey catches on 
the sticky surface, and the toad draws it into its mouth. 
Some scientists believe that the tongue can also grasp 
the toad’s prey. The toad’s tongue moves so fast that it 
cannot be seen easily, 

Life of the Toad. Toads mate in the spring near small 
pools. The male is the first to reach the mating grounds. 
He calls to the female with a long, high-pitched trill. 
The toad makes this sound by inflating a balloonlike 
part of his throat and forcing air back and forth across 
his vocal cords. His whole body vibrates with the sound. 
During mating, the female lays eggs in long jellylike 
Strings that are usually spread over plants in the pool. 
A single toad may lay more than 20,000 eggs. They 
hatch in three to 12 days and become tadpoles (see 
'ТАрРОГЕ). In about six weeks or two months, the tad- 
poles are about 3 inch long. Late in the summer, they 
begin life on land as tiny toads. It may take two or three 
years for toads to grow to adulthood. 

The young toad stays near the pond for a while. In 
the daytime it hides, but at night it comes out to feed 
upon insects. Eventually, the small toads leave their 
birthplace, traveling by night and during rains to con- 
serve moisture. They finally make their homes in a 
suitable place, sometimes a cultivated field or a garden. 
Even though thousands of eggs are laid by the mother 
toad, few toads reach maturity. Many of them are 
destroyed as eggs by newts and fish, Other natural 
enemies prey upon the toad in all stages of its life. 

Scientific Classification. Toads make up the 
Bufonidae. The common American toad is clas 
genus Bufo, species terrestris JAMES A. OLIVER 

See also Frog, with its Tr nsvision three-dimension- 
al color picture; also Mipwirr TOAD; SURINAM TOAD. 

TOADFISH is an ugly scavenger fish that lives on the 
bottom of tropical and temperate oceans, ‘Toadfishes 
live in shallow to deep waters. They have large heads 


240 


> 


amily 
ied as 


Henry В, Kane 
high-speed camera records the motions. The tongue is altached 
to the front of the mouth and is easily thrus! out, 


and short, scaleless bodies. Toadfishes average 9 to 10 
inches in length. They snap up a fisherman’s bait so 
eagerly that sometimes they make а grunting sound. 
are members of 

genus Opsanus, 
LEONARD P. SCHULTZ 


Scientific Classification. Toadfishes 
the family Batrachoididae. They are 
species tau. 

TOADFLAX, or BUTTER-AND-EGGS, is a weed with 
yellow flowers and pale green leaves. 1t grows in central 
North America, as far west as the Rocky Mountains. 
The flowers cluster along the upper pact of the stem, 
They are tube-shaped, with 
the edge cut into an upper 
and lower lip. The upper 
lip has two lobes, and the 
lower lip has three. A thick, 
orange-colored ridge on the 
middle lobe covers the 
mouth of the tube. The 
weight of a bee looking for 
nectar forces the mouth of | 
the tube open. 

Toadflax was introduced 
into America from Europe. 
Tt once was a garden plant 
but now grows wild. 

Scientific Classification. 
The toadflax belongs to the 
family Scrophulariaceae. It is 
genus Linaria, species 
vulgaris. EARL L. CORE 


Toadflax Flowers 


J. Horace McFarland 


See also Frower (color 
picture, Flowers of the 
Roadside, Field, and 
Prairie), 

TOADSTOOL. See Musi- 


ROOM, 


TOASTMASTERS INTERNATIONAL is 


a nonprofit 
educational organization founded to help men becom 
better public speakers, There are over 3,000 clubs with 


about 80,000 members in the United States, Canada, 


and 31 other countries throughout the world. The 
organization was incorporated in 1932. It has head- 
quarters at 1104 W. 8th St., Santa Ana, Calif. In 
general practice, a toastmaster introduces after-dinne! 
speakers at a banquet, 


TOBACCO. In 1613 John Rolfe sent the first shipment 
of Virginia tobacco from Jamestown to England, Rolfe 
was the husband of the famous Indian princess, Poca- 
hontas. From that time to the present day, growing 
tobacco and manufacturing its products has been one 
of the leading industries of the Americas. Many prod- 
ucts are manufactured from the tobacco plant. Among 
these are many brands of cigarettes, cigars, snuff, chew- 
ing tobacco, pipe tobacco, and useful chemical products, 
including those which kill inseets or fungi. The people 
of the United States use nearly two hundred billion 
cigarettes yearly. If the packages were laid end to end 
they would go around the world abouttwenty-one times. 
More than seven million dollars a day are spent on 
cigarettes lone. 


Kinds of Tobacco 


Several considerations determine the grade of smok- 
ing tobacco and its commercial value. These include the 
size, shape, color, elasticity, and arrangement of the 
veins of the leaves, and the burning qualities of the 
tobacco. 

There are three well-known types of manufactured 
tobacco: /lue-cured, or bright tobacco (which Europeans 
call Virginia), fire-cured, and air-cured. 

Flue-cured tobacco is produced in three districts of 
the United States. These districts are known as the Old 
Belt, the Middle Belt, and the New Belt. They cover 
areas in southern Virginia and northern North Carolina, 
eastern North Carolina and eastern South Carolina, 
southern Georgia, and northern Florida. Bright tobacco 
accounts for two thirds of the total value of the United 
States tobacco crop, and it is the most important leaf 
now exported from this country. 

General types of fire-cured tobacco include Virginia 
Dark, Clarksville-Hopkinsville, Paducah-Mayfield, and 
Henderson. The principal use for this leafis in the manu- 
facture of smoking and chewing tobacco mixtures. The 
major part of fire-cured tobacco is exported. 

Air-cured tobacco includes Burley, a gold-colored to- 
bacco which ranks second to bright tobacco in com- 
mercial importance, and Maryland, which is noted for 
its burning qualities. These types are used primarily in 
the manufacture of cigarettes. Dark air-cured types in- 
clude one-sucker and Virginia sun-cured. These two 
types are used almost entirely for chewing tobacco, This 
type of tobacco is grown entirely in central Virginia. 
Shade grown, broadleaf, and sun Sumatra types are 
used in making cigars. All cigar tobacco leaf is air-cured, 


Growing Tobacco 


The tobacco plant grows well with careful cultivation, 
proper soil conditions, sunlight, and rain, The American 
tobacco plantis related to many well-known flowers and 
vegetables, which include the petunia, the garden pep- 
per, the tomato, and the eggplant. Tobacco leaves grow 
directly from the thick, tough stalk toa length of twelve 
to forty-two inches and a breadth of six to fifteen inches. 
The plants are from two to cight feet high. The sceds 
are tiny, and look like finely ground pepper. 

The seeds are planted in carefully prepared secdbeds 
early in the spring. They are covered for several weeks 
by a large sheet of cheesecloth or other material to pro- 
tect them from heavy rains, late frost, and strong sun- 
light. When the plants are about six inches high, they 


Louis C, Williams 
Tobacco is one of the world's most valuable luxury crops. The 
broad leaves are dried and cut tomake smoking products and snuff. 


are transplanted to well-fertilized fields. As the plants 
grow, the tops are cut off so that the nourishment will go 
to just a few leaves. The leaves begin to mature in July 
and August. 

Enemies. A number of different diseases and insects 
attack tobacco, Hail and heavy rain also may injure the 
plants. Tobacco diseases include root rot, mosaic diseas 
and blue mold. Among the insects most harmful to the 
plant are hornworms, and two kinds of sphinx moths, 
the larvae of which must be picked off by hand. The 
tobacco flea beetle, the tobacco wireworm, the cut- 
worm, and the tobacco budworm also attack tobacco. 

Curing is the drying process by which all tobacco 
is prepared for the market. Specially constructed log 
barns built near the tobacco field are used for the curing 


Tobacco Is Cured by Heat in log curing-barns, The strings 
of leaves are hung so that heat from the slow-burning hard- 
wood fire circulates about them freely, Different heat-curing 
methods take from three days to three weeks. 


American Tobacco Co, 
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of bright (flue-cured) tobacco. Kilns or fireplaces are 
built beneath a lean-to shed on one side of the barn. 
Long sheet-iron flues carry the heat from these kilns all 
through the barn, without allowing the smoke to reach 
the tobacco. The heat is regulated by thermostats in 
modern curing barns. In the older ones the watchful 
farmers themselves regulate the heat with the aid of 
thermometers. Heat is kept at a moderate temperature 
for thirty to forty hours to bring the tobacco to a bright 
lemon-yellow color. The heat is then raised to dry the 
leaves. Finally the heat is increased to the boiling point 
to dry the thick veins and stems. It takes three to five 
days for the tobacco to become thoroughly dry. After 
curing, air is let into the barns. The leaves absorb mois- 
ture and become soft and pliable. This flue-curing 
process fixes the natural sugar content of the tobacco 
leaves and thus improves the smoking qualities, 

In fire-curing, a well-regulated, slow-burning, hard- 
wood fire is maintained on the floor of the curing barn. 
The vapor from the burning wood adds to the flavor 
of the tobacco. Curing lasts from one to three weeks. 

Air-cured tobacco is dried by leaving the leaf out in 
the sun, and then in a constant circulation of air in well- 
ventilated barns. 

Perique, prized because of its rich flavor, is cured by 
putting the leaves under great pressure. 

Aging. After curing, the tobacco is packed in large 
casks called hogsheads, It then undergoes an aging 
period. Tobacco may remain in the warehouses for three 
years or longer without harm, Aging for a year is neces- 


LEADING TOBACCO PRODUCING STATES 
AND PROVINCES 


North Carolina......424,967 tons HH Gi убу; 


Kentucky. ..........179,152 tons y 
South Carolina....... 78,800 tons 5% 

Ontario.............77,178 юп lf 
Virginia..........., 75,156 tons $} 


64,118 tons yf 


Tennessee......... 


Georgia.....,., + +++56,625 tons &! 
Pennsylvania......., 23,613 tons t 
Maryland...........17,703 tons ¢ 


Florida. ............ 13,103 tons Û 


Each symbol & stands for 50,000 tons of tobacco produced each 


year. 


Based on a 4-year overage of government statistics, 
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LEADING TOBACCO PRODUCING COUNTRIES 


nited States........ tons 3999644 
United S 972,176 ANN 


ina (Mainland). . ...831,602 tons ` 599999 
China (Main! 83 Ў RS 


Lm 294,003 tons у $Y GK 
Russia (est.).......... 237,500 tons ‘5AA 
А-АА ЗЕ 161,214 tons ‘5 


WEEN seien koe 160,105 tons 

чута 127,753 tons $55 Ц 
Pakistan... 2.0005 122,130 tons 54 
[57 АКЕЛ» ә Жа э, ‚102,112 tons % $ 


Rhodesia & Nyasaland. . 92,153 tons i. 


Each symbol % stands for 50,000 tons of tobacco produced each 
yeor. 


Based on a 4-year average of government statistics. 


sary to provide mellow, well-flavorcd cigarette leaves. 
Manufacturing 

After the tobacco is cured, it is sold at auction to 

manufacturers of cigarettes, cigars, and other products. 

Manufactured cigarettes fall principally into three 


classes. Domestic cigarettes are made exclusively from 
American-grown tobacco. Turkish cigarettes are made 
entirely from imported Turkish leaf. Turkish and domes- 
tic blended cigarettes are the popular American ciga- 
rettes of today. In the manufacture of cigarettes, the 
leaves are dampened to make them workable and soft 
The stems are taken out and then the various types of 
tobacco are mixed or blended in certain proportions. 
Cutting machines chop the tobacco to the desired degree 
of fineness. After various processes, which include flavor 
ing, blended tobacco is sent to the cigarette-making 
machines, These roll each cigarette. The cigarettes are 
then packed and placed in cartons. These in tum are 
put into shipping cases that hold 10,000 cigarettes. 

The more expensive cigars are still produced by 
skilled cigar makers, But most cigars, like cigarettes, NOW 
are made by machines. A cigar consists of a filler, 07 
core, covered by a “wrapper” leaf rolled in various forms. 

There are four principal types of smoking, or pipo 
tobacco. Plug-cut tobacco is first manufactured into 
plugs. A plug is a flat block of tobacco with all stems 
removed. The plugs then are cut and flavoring, such as 
licorice or sugar, is added. Long-cut leaf tobacco is pass 
in its loose state through shredding or cutting machines 
before flavoring. Granulated leaf goes into a granulating 
machine and over sieves of fine mesh. Scrap is made UP 
of the scraps and cuttings. 


Liggett-Myers ‘Tobacco Co.; Louis С. Williams; F.S.A.; American Tobacco Co, 
Shredding Cigarette Tobacco 


Mixing and Blending Various Kinds of Tobacco by Machine 
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now usually is chewed. The four principal types of snuff 
are Scotch, a dry snuff; Maccaboy, a semi-wet, highly 
which contains a large per- 
centage of moisture and flavoring; and Rappee, which 
is made according to a French formula. 


Tobacco Production 


Tobacco originally came from America, 
grown in commercial quantities in the Soviet Union, 
Greece, I taly, 
India, 


tobacco crop in the 
$1,000,000,000. To- 


Leading Tobacco Companies 
Two tobacco companies rank amon 
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g the тоо largest 


manufacturing firms in the 1 
American Tobacco Compan, 
R. J. Reynolds Tobacco Co; 
N.C. Each of these companies’ 
dollars a year. Other leading tul 
Liggett & Myers Tobacco ( 
Incorporated; P. Lorillard ( 
Cigar Corporation; General ‹ 
porated; and United States T. 
headquarters in New York, N 
porated, Philadelphia, Pa., an, 
tion also rank among the lead 
products in the United States 


ited States, Th 
New York, Nye 
ipany, Winston Sle | 
sales exceed а billion | 
ассо producer indu | 
прапу; Philip Mori; | 
"прапу; Consolidated 
rar С ^ompany, Theo. 
co Company, all with 
Bayuk Cigars, Inco, 
OWG Cigar Corpora. 
producers of tobac | 


History 


Long before Europeans lear; 
Amcrica was common. Columb 
saw Indians of the Caribbean d 
their nostrils with a Y-shaped 
Shortly after that, tobacco leaves «cre broughtto Europe, 
Jean Nicot, French ambassad г to Portugal, introduced 
it in France. He gave his name t he genus Nicotiana to 
which tobacco belongs. Sir Wal: Raleigh popularized 
pipe smoking in England. 

At first the tobacco of the W 
посо Valley of South America w 


of tobacco, its use in 
was amazed when he 
wing smoke through 
ipe called a tabara, 


Indies and the Ori. 
he only type known 


in Europe. It is believed that John Rolfe planted South 
American seed in the rich soil of Virırinia, and began the 


he North American 
'! United States to- 
i from the varieties 
«!” of colonial days, 
ell as firm friends, 

s “Sot-weed,” and 
much success. To- 


highly profitable tobacco trade o 
colonies. All the present varietic 
bacco are believed to have descen 
called “Orinoko” and “Sweet-Sce: 

Tobacco has had bitter enemies а 
King James I disliked the odor of : 
forbade its use in England, withou 
bacco production in early Virginia was frowned upon 

Cause it tempted farmers to neglect needed food crops. 
In early New England, laws were made to prohibit smok- 
ing because it was à nonproductive pastime. Neverthe 
less, the use of tobacco has grown in favor throughout 
the years until tobacco has become а luxury rivaling 
perfumes and Spices, 

Cigarettes became popular after European officers 
brought back from the Crimean War in 1856 the “paper 
cigars” smoked by Turkish soldiers, Within twenty years 
Cigarette-making machines had been placed in use in 
Richmond, Va., and Cigarettes were being advertised 
and sold Widely. From that time their use increased 
steadily. During World War I, production of cigarettes 
Went up to great heights, During World War II, there 
Was such a great increase in demand for cigarettes that 
à shortage developed in the United States and many 
other countries, 


Effects of Using Tobacco 


Scientists and doctors w ho have conducted surveys 
of patients who are suffering from cancer of the lung 
have reported that many of the patients have been 
heavy users of cigarettes, cigars, and pipes. 1 

Tobacco is considered Physically harmful because it 
contains nicotine, a drug which in its pure state is highly 
Poisonous. Smoking may cause a temporary rise in bloo 
Pressure which lasts from fifteen to forty-five minutes. 
For this reason, physicians advise persons with diseases 
of the heart and circulatory system not to smoke. Smok- 


ing also is considered bad for victims of tuberculosis be- 
cause it deposits a tarry substance in the lung tissues. 
When used to excess, tobacco reduces the appetite and 
digestion because it interrupts the hunger contractions 
of the stomach, The smoke also causes irritation of the 
eyes. 

Inhaling tobacco smoke causes a temporary “lift” to 
the nerves. This, together with a taste for the fragrant 
smoke, makes it habit-forming in many cases. Various 
processes to reduce the sharp bite of the smoke and other 


harmful physical effects have been tried for centuries. 
These processes include baking and the addition of 
sugar and other substances. Smoking reached its great 
popularity only after modern chemists had succeeded 
in reducing to a great extent the irritating qualities of 
the tobacco. Advertising, mass production, and heavy 
sales lowered prices and increased the use of tobacco 
products 


Scientific Classification. The tobacco plant is in the 
family Solanaceae. The most important kind is genus 
Nicotiana, species tabacum. Roy FLANNAGAN 

Related Articles in WorLD Book include: 

American Tobacco Nicotine 


Company North Carolina 
Cigar (color picture, 
Cigarette Burley Tobacco) 
Colonial Life in America Pipe 

(Plantation Life) Snuff 
Filter 


TOBAGO, See TRINIDAD. 

TOBOGGANING, toh BAHG un ing, is the winter 
sport of coasting on snow or ice by means of toboggans, 
which are sleds without runners. A toboggan is made of 
strips of hickory, ash, or maple, with the front ends 
curved back. The strips are fastened together by cross- 


The Thrilling Sport of Tobogganing is very popular in the 
United States and Europe. Toboggans are made in different 


lengths. Some are built to carry as many as 12 persons. 
Louis C. Williams 


TOCQUEVILLE, ALEXIS DE 


pieces into one compact unit. The under surface is highly 
polished. The sled is usually 6 to 8 feet long and 15 feet 
wide. Four persons usually make up a toboggan team. 
The one at the rear acts as steersman. A tremendous 
rate of speed is possible on the hills of mountain coun- 
tries. Tobogganists have attained a speed of goo yards 
in 30 seconds, or more than 61 mph. In more level 
areas, artificial slides are sometimes constructed. 

Indian hunters first built toboggans to carry game 
over the snow. These were made of bark. The Eskimos 
used to make toboggans of whalebone. Bobsledding, an 
offshoot of tobogganing, has become a feature of the 
Winter Olympics. Bobsleds can reach speeds of 9o 
mph. Two-seater and four-seater steel sleds, 9 to 12 
feet long, are standard. These sleds may weigh as much 
as 500 pounds. 

See also SLED. 

TOBOLSK, toh BAWLSK (pop. 40,000), is a city in 
Russia. It stands in western Siberia, where the Irtysh 
and Tobol rivers meet. For location, see Russia (color 
map). Tobolsk was founded by the Cossacks in 1587. In 
1917 the last Czar of Russia, Nicholas II, and his 
family were imprisoned at Tobolsk. 

TOBRUK, ТОН brook, or TOBRUCH (pop. 5,000), is a 
Mediterranean port in Cyrenaica, a province of Libya. 
For location, see ЇлвүА (map). It is noted for its fine 
harbor, one of the best in Africa. After the Italians took 
over Libya in 1911, they made many improvements in 
Tobruk. They built an airfield, new buildings, and a 
refrigeration plant. 

Tobruk was the scene of heavy fighting during World 
War II. A British garrison held out there for months 
after the Germans had pushed the main body of British 
troops into Egypt in 1941. In 1942 German forces 
seized Tobruk, but British troops regained the city the 
same year. WILLIAM F, MCDONALD 

TOCANTINS, тон kan TEENS, RIVER flows about 
1,700 miles through central and northern Brazil. The 
Tocantins, eight miles wide near its mouth, enters the 
Рага River about 50 miles southwest of Belém. Roaring 
rapids and cataracts prevent navigation on much of the 
Tocantins, but regular shipping can ply the last 150 
miles of its course. Chief tributaries of the Tocantins 
include the Araguaia, Paraná, Sono, and Manuel Alves 
rivers. For location, see BRAzrL. (color map). 

TOCOPHEROL, toe КАНЕ ur ohl, is another name for 
vitamin E. It occurs chiefly in plant oils, alfalfa, and 
lettuce, and is abundant in wheat-germ oils. This vita- 
min appears to prevent degeneration of the heart and 
skeletal muscles. It is used to treat muscular dystrophy 
and heart and liver diseases. 

See also VrrAMIN (Vitamin E). 

TOCQUEVILLE, TAWK veel, or ТАНК vil, ALEXIS 
DE (1805-1859), a French statesman and political phi- 
losopher, became known for his book, Democracy in 
America (1835-1840). He wrote it after a visit to the 
United States in 1831. It ranks as a classic observation 
of American democracy by a person from another 
country. Tocqueville’s mission in the United States was 
to study American prisons. He was born in Verneuil, 
France, of an aristocratic family. He became active as 
a liberal in French politics before Napoleon III came to 
power in 1852. Merrie Совтт 
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TODA 


TODA. See Innra (The People); Races or Man 
(picture, Near East and India). 

TODD, SIR ALEXANDER ROBERTUS (1907- ) a 
Scottish organic chemist and biochemist, worked on the 
chemical structure and synthesis of many natural prod- 
ucts. These include plant pigments, vitamins, nucleic 
acids, coenzymes, and phosphorus compounds. He won 
the 1957 Nobel prize for chemistry. Todd was born in 
Glasgow, and was graduated from the University of 
Glasgow. He taught at the universities of Edinburgh, 
Manchester, and Cambridge. HENRY M. LEICESTER 

TODD, MARY. See LINCOLN, Mary Topp. 

TODD-AO. See MOTION Picture (Wide-Screen 
Processes; Competition with Television). 

TOGA, TOH guh, was the loose, draped wrap, or 
Outer garment, worn by the citizens of ancient Rome. 
They wrapped it about the entire body, and allowed it 
to fall in graceful folds, Originally, both men and women 
wore the toga. But gradually the women began to wear 
the stola instead. Later, only a citizen of Rome could 
wear the toga. Citizens wore it on all formal occasions, 
just as evening dress is required for a formal affair today. 

Shape and Size. The Romans changed the shape of 
the toga and draped it differently from time to time. It 
became more elaborate with each period. Originally, 
the shape was probably oblong, But usually the toga 
was almost as wide as the height of the wearer. It was 
long enough to 80 around the body of the wearer at 
least twice, 

Colors and Styles. Romans used wool 
togas. 'The ordinary citizen us 
But colored borders or a different colored material 
showed the rank or station of the wearer, For example, 
when a Roman youth reached the age of 16, he 
exchanged his purple-bordered toga for an all-white one, 
called the toga of manhood, or the toga virilis. Because of 
its pure white color, they also called it the toga pura. 
Magistrates and high priests wore à purple-bordered 
white toga, called the toga praetexta. A candidate for 

office wore a white toga 
Roman Citizens Wore To. Known as the toga candida. 
gason all formal occasions, The At first, Romans used а 
draped wrap wasusually white, richly embroidered purple 
toga, called the toga picta, 
or toga palmata, to honor 
victors. Later, emperors 
adopted it as their official 
dress. During the imperial 
period, the toga became 
elaborate and heavy, It re- 
quired such careful draping 
that Romans probably wore 
it only on formal Occasions. 
The toga never Proved to 
be a practical garment, but 
it gave Protection against 
dampness. The Romans 
wore a type of shoe called 
the calceus with their togas, 
Different Styles of shoes 
showed the rank or station 
of the wearer, Mary Evans 

See also Tunic, 
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ually wore a white toga. 
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TOGGLE JOINT is a 
attaching two bars or arms Ь 
They then form an upside-d 
crossed at the top. Pressure 
tends to flatten the two bars 
and the outer ends push out \ 
toggle joint is used in stamping 
and similar machines, 

TOGO, 70H goh, HEIHACHIRO 
Japan’s greatest admiral and 
He achieved fame during the R 
1904 and 1905. He comm inc 
Arthur and then led the Japa: 
victory at the Battle of Tsushii 
entire Russian fleet from the В 
On Dec. 7, 1941, the same fla 
ship, the Mikasa, fluttered fi 
Japanese task force that att acked P. 
was born in Kagoshima, and 
England. 

TOGO AND TOGOLAND w 
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the Gulf of Guinea, between 
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1884 to 1914, Togo and l'ogolar« 
colony of Togoland. The League 
French mandate of logo in the 
the colony. The rest bec ame th 
Togoland. As time passed, 
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o-Japanese War of 
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TOGOLAND 
Togo and Togoland Lie in West-Central Africa. 


the regions French Togoland and British Togoland. 

The United Nations changed the mandates to trust 
territories in 1946. In September, 1956, Togo became 
a republic within the French Community. It had self 
government in internal affairs. France retained author 
ity in matters of currency, defense, and external affairs. 
In April, 1957, a majority of the people voted for com- 
plete independence from France. The UN General 25 
sembly voted in 1958 to grant independence to Togo d 
1960. The area formally gained independence on Арт? 
27, 1960, апа adopted the name Republic of Togo. 

In May, 1956, the citizens of British Togoland уй 
to end the area’s trusteeship status. It joined the Gol 
Coast to form the new nation of Ghana in 1957 (see 
Guana). The southern part of the area now forms опе 
of Ghana's five regions, called Trans-Volta-Togoland. 
"The north is part of Ghana's Northern Territorics. 


The Republic of Togo covers about 21,500 square 
miles and has a population of about 1,014,000, The 
port of Lomé serves as capital (see Lomé). British Togo- 
land covered 13,041 square miles. 

The Togo and Togoland area occupies a narrow strip 
of land that rises from a narrow coastal plain to hilly 
grasslands. The average yearly temperature is 80° Е. 
About 40 to 60 inches of rain falls annually in most of 
the area, but the coast receives only 20 to 40 inches. 

Negroes live in the south, but most of the people of 
the north are descended from Caucasoid tribes. Crops 
include bananas, beans, cassava, corn, rice, and yams, 
Chief products include cacao, coffee, copra, cotton, 
palm products, peanuts, rubber, and shea nuts. The 
area has resources of bauxite, chrome, iron, and phos- 
phate. The people are skilled in the arts of carving, 
dyeing, and weaving. 

See also Ho. 

TOJO, ТОН joh, HIDEKI (1884-1948), was the gen- 
eral who, as premier, led Japan into war with the 
United States in 1941. He achieved national influence 
after 1935 as Chief of Staff of the Kwantung Army, the 


ALAN Р. MERRIAM 


force that guarded Japan’s holdings in South Man- 
churia. Here he became one of a group of militarists 
who deplored the democratic developments within 


Japan (see YosHIHITO). 

By provoking “incidents,” the militarists tried to 
commit their home government to decisive steps. In this 
manner, they engineered 
the Manchurian Incident 
of 1931, which inaugurated 
the train of aggression lead- 
ing to the Pacific War. 
"Thereafter, young officers 
also assassinated civilian 
leaders in Japan. After the 
collapse of civilian govern- 
ment, military men were 
named to high political 
office. 

Tojo rose rapidly during 
the confusion of the 1930's. 
In 1940 he became Minis- 
ter of War. Adolf Hitler 
seemed to be winning World War II, and Tojo threw 
his weight behind Hitler and Benito Mussolini and 
against the democracies. As American embargoes on 
oil to Japan began to strain the Japanese economy, 
Tojo insisted that if an agreement with the United 
States could not Ье reached, Japan would have to 
fight. In October, 1941, he succeeded Fumimaro 
Konoye as premier. When the Washington talks failed 
to bring results, Tojo decided on war. 

Tojo was born the son of a general in Tokyo. His 
background, training, and interests were exclusively 
military. Tojo’s popularity in Japan was high after the 
early victories of World War LI, but his influence waned 
as American victories in 1943 and 1944 began to turn 
the tide. He was forced to resign as premier in 1944 
after the fall of Saipan. He was arrested and convicted 
as a war criminal after Japan’s surrender, and was 
hanged on Dec. 23, 1948. Manus В. JANSEN 

See also Japan (Steps Toward World War II; World 
War II; Allied Military Occupation). 

TOKAY. See Wine (Types). 
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TOKELAU, тон kuh LOW, ISLANDS, also called the 
Union Group, lie in the south-central Pacific Ocean, 
about 300 miles north of Samoa and about 2,300 miles 
southwest of Honolulu. For location, sce PacrriG 
Ocean (color map). They consist of three atolls called 
Atafu, Nukunono, and Fakaofo. The Tokelau Islands 
cover a land area of only four square miles. About 
1,500 Polynesians make up the population. Coconuts 
and scrubby trees cover the low sandy islets on the reef 
surrounding each lagoon. Copra is the chief product of 
the islands. The Tokelaus were first visited by the Brit- 
ish navigator Commodore John Byron, grandfather of 
the poet Byron, in 1765. The islands have been admin- 
istered by New Zealand since 1926, and became part of 
that dominion in 1949. EDWIN H. BRYAN, JR. 

TOKEN MONEY. Scc Money (Coins). 

TOKLE, TORGER. Sce $кпхо (History). 

TOKYO, TOH kih oh (pop. 6,969,104; met. area, 
10,350,000), is the capital and largest city of Japan, and 
the third largest city in the world. The Japanese con- 
sider Japan Bridge, in central Tokyo, the center of 
Japan. All distances in the country were once figured 
from the bridge. 

Tokyo was almost destroyed twice in the 1900's. An 
earthquake and fire brought destruction in 1923. The 
city was rebuilt and modernized. However, American 
bombers during World War IT again destroyed much 
of the heart of the city. 

Location, Size, and Description. Tokyo lies on both 
banks of the Sumida River at the head of Tokyo Bay 
in southeastern Honshu, the main island of Japan. For 
location, see JAPAN (color map). Most of the city is on 
marshy lowlands. But the western outskirts stand on hills 
from 50 to тоо feet high. The city covers about 160 
square miles, Most of the city’s streets have neither num- 
bers nor names. The number of a house is based on 
when it was built, rather than on its location. 

Like all Japanese cities, Tokyo is divided into sharply 
outlined districts or wards. The famous district of shops, 
department stores, theaters, and restaurants is in down- 
town Tokyo, in the Ginza district. The nine-story 
Ohtemachi Building in the downtown business district 
ranks as one of the tallest commercial buildings in the 
Orient. The Marunouchi Building covers a square 
block, and is one of Japan’s largest buildings. The 
western half of the Marunouchi district includes the 
Imperial Palace grounds. A wide moat surrounds the 
palace. The emperor's carp and goldfish swim in the 
moat. A wide, grassy plaza, or parade ground, lies in 
front of the palace. The palace stands on the site of the 
castle of the Shoguns, which was burned in 1872 (see 
SHOGUN). 

The districts of Hibiya, Shibuya, and Akasaka lie 
south of the Marunouchi area. The chief government 
buildings and most foreign embassies stand in these 
districts. The high-domed building of the Diet, or Par- 
liament, overlooks these areas from a hilltop. 

After the 1923 earthquake, Tokyo was rebuilt to 
withstand earthquake and fire. Steel and concrete build- 
ings replaced many of the old wooden shacks. But 
thousands of wooden structures remained, and the 
Japanese could not keep Tokyo from burning after the 
air raids of World War II. 
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The Imperial Hotel in Tokyo combines Oriental and Western 
features. The original building, designed by Frank Lloyd Wright, 
withstood Tokyo's 1923 earthquake. A second building, designed 
by Teitaro Takahashi, was built around the first hotel in the 1950's, 


Cultural Life. Tokyo serves as the educational and cul- 
tural center of Japan, It is the home of Tokyo Univer- 
sity and many smaller colleges and universities, Tokyo’s 
large theaters, such as the Kabukiza Theater, present 
the traditional Japanese dramas. Modern Japanese re- 
vues resembling American musical comedies are given 
at the Takaradzuka Theater. Most of Japan’s motion- 
picture companies produce their films in Tokyo. The 
leading newspapers of Japan, including the Asahi, the 
Yomiuri, and the Mainichi, ave published in Tokyo. The 
city also produces most Japanese books and magazines. 

Tokyo is a Japanese religious center. Many pilgrims 
visit the Yasukuni shrine to Japan’s war dead, and the 
shrine to the famous Emperor Mutsuhito. Devout Bud- 
dhists worship at the Kwannon shrine, dedicated to the 
goddess of mercy, Tokyo also has Roman Catholic and 
Protestant churches, The International Christian Uni- 
versity was established in the outskirts of Tokyo after 
World War II. 

Perhaps the most famous of Tokyo’s many parks is 
Ueno Park, which has the largest zoo in Japan. There 
are also many museums, 

Industry. Tokyo has large department stores and 
many small shops. 
goods from all parts of the world and sponsor cultural 
exhibits. Home industries produce toys and handicraft 


cameras, chemicals, 
Sewing machines, and wrist 


Transportation. Tokyo is the railroad center of Japan. 
Railways lead from the City to the north, northeast 
West, and southwest. 'The capital's modern transporta- 
tion system includes a subway, elevated electric trains, 
Streetcars, and buses. A system of canals crosses down- 
town Tokyo. About 100,000 travelers pass through the 
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Authenticated News 


An Ancient Fortress of Tokyo is lo d on the Imperial 
Palace grounds, The fortress was built hundreds of years ago by 
the samurai, who were Japan's warrior class. At the foot of the hill 
is а moat, which circles the Imperial Palace and contains fish 


city’s International Airport each yea 

In the 1940's, Tokyo’s harbor 
handle large ships. Since further d 
harbor in the 195( Tokyo no long: 
deepwater port of Yokohama, farther down the bay. 

History. Tokyo began as a small village called Yedo 
in the 1100's. In 1868, the emperor moved the capital 
from Kyoto to Tokyo. The city’s name means eastern 
capital. 

Tokyo was one of the first Japanese cities attacked 
during World War II (see Worip War II [Target 
Tokyo]). American planes led by Colonel James H. 
Doolittle bombed the city on April 1942. Three 
major American air raids on Tokyo later wiped out over 
half of the houses. Much of the Ginza district va G> 
stroyed, as well as many government offices. The city 
has been almost entirely rebuilt. Huon BORTON 

TOLEDO, toh LEE doh (pop. 38,136; alt. 1,799 ft), 
stands on a high hill 41 miles southwest. of М 
Spain. The Tagus River flows in a deep ravine aroun 
the base of the hill. It is the capital of Toledo province. 
For location, see SPAIN (color map). 

Toledo is a gloomy medieval city of narrow, ас 
winding streets, Its architecture shows а strong M 
influence. Houses rise straight up, many of Феш а 
out windows facing the streets, А magnificent Gothic 
cathedral dominates the city. Its tower rises 300 fect. 
Beautiful chapels inside contain many fine paintings 
and statues. El Greco lived in Toledo, and his home 18 
now a museum for some of his paintings. 

"Toledo has little industry, but is famous for sabers, 
firearms, Toledo ware (inlaid steel), and textiles. Its 
founding date is unknown. Arabs destroyed the city 4 
the 700's. King Alfonso VI seized the city in 1085 d 
made it Spain's capital. Philip II made Madrid t 
capital in 1561, WALTER C, LANGSAM 
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lopment of the 
depends on the 


TOLEDO, toh LEE doh, Ohio (pop. 318,003; alt. 585 
ft), is one of the leading ports on the Great Lakes. It 
ranks as the world’s largest shipper of coal, and as a 
center of the glass industry. Toledo is the fourth largest 
city in Ohio. It was named for Toledo, Spain, though 
the reason for choosing the name is not known. Cordial 
relations exist between the two cities. Citizens of Toledo, 
Spain, have donated valuable gifts for the Toledo Mu- 
seum of Art and for Saint Francis de Sales Cathedral, 
a Roman Catholic church in the Ohio city. 

Location and Description. Toledo lies on Lake Erie 
in northwestern Ohio. It is 55 miles south of Detroit, 
Mich., and 113 miles west of Cleveland, Ohio. Toledo 
stands along both banks of the Maumee River, near the 
point where the river widens to form Maumee Bay at 
the western end of Lake Erie. The business district lies 
west of the Maumee. The nearby towns of Maumee, 
Ottawa 1111, and Perrysburg are part of the Greater 
Toledo arca. For location, see Omio (color map). 

Toledo is the home of Mary Manse College, a Roman 
Catholic college for girls, and of the University of Toledo. 
Cultural attractions include the Toledo Museum of Art, 
the Toledo Public Library, and the Toledo Orchestra. 
A monument commemorating Admiral Oliver Hazard 
Perry’s victory at Lake Erie in the War of 1812 stands 
at Put-in-Bay, near Toledo. 

Industry and Commerce. Toledo ships more coal 
than any other port in the world, About 24,000,000 tons 
of coal leave the harbor annually. Other bulk cargo 
includes iron ore and petroleum products. Five major 
airlines, 13 railroads, and over 100 trucking firms serve 
the city 

Toledo’s chief industries include shipbuilding, oil re- 
g, and the manufacture of automobiles, automobile 
parts, and glass products. Toledo is called The Glass 
Capital of the World. Three of the nation's largest glass 
manufacturers have headquarters in the city. Large 
plants produce many types of glass products. Other 
products include chemicals, electrical equipment, and 
machine tools. 

History and Government. Toledo was first settled as 
Port Lawrence in 1817 on the site of Fort Industry, a 
stockade built about 1795. The city of Toledo was 
formed in 1833 by the consolidation of the villages of 
Port Lawrence and Vistula. Toledo received its city 
charter in 1837. 

During the 1840's, the development of the Miami 
and Erie Canal in Ohio and of the Wabash and Erie 
Canal in Indiana stimulated Toledo's growth. With its 
natural lake port, the city became an important water 
gateway to the western part of the United States. 

In 1888, Edward Libbey, a glass manufacturer from 
East Cambridge, Mass., brought skilled workers to the 
Toledo area and founded the Libbey Glass Company. 
He was later joined by Michael Owens. 

In 1934, Toledo abolished its mayor-council form of 
government, and adopted a council-manager system. 
Toledo is the seat of Lucas County. James Н. Ropasaver 

TOLEDO, UNIVERSITY OF, is a municipally sup- 
ported coeducational school in Toledo, Ohio. The uni- 
versity has colleges of arts and sciences, business 
administration, education, engineering, law, and phar- 
macy. It also has a graduate division and a junior col- 
lege, and offers evening courses for part-time students. 
The University of Toledo Research Foundation is affili- 


TOLSTOY, ALEXEI 


ated with it. The university was founded in 1872, and 
has had tax support since 1884. For enrollment, see 
UNIVERSITIES AND CoLLEGES (table). Jesse R. Lone 

TOLEDO WAR. See Онто (Border Dispute). 

TOLERANCE, in human relations, means recognizing 
and respecting others’ views, practices, and beliefs. See 
Суп. RIGHTS; FREEDOM or RELIGION; HUMAN RELA- 
TIONS; HUMAN RIGHTS, UNIVERSAL DECLARATION OF. 

TOLERATION ACT is a law permitting people to 
believe in any religion they choose. One famous tolera- 
tion act, passed by the colony of Maryland in 1649, gave 
religious liberty to all Christians. The most famous 
Toleration Act was that of 1689, passed by the English 
Parliament. It granted religious freedom to the Prot- 
estant dissenters from the established Anglican Church. 
This law did not apply to Roman Catholics, Jews, and 
Unitarians. But the dissenters continued to suffer until 
the 1800s. J. SALWYN ScHAPIRO 

TOLIMA. See Mountain (table, Famous Mountains). 

TOLL, tohl, is a tax or duty paid for a privilege or 
service, usually public. In some countries, one of the 
most common tolls is a charge for the use of highways 
called turnpikes (see TURNPIKE). 

Another form of toll, still common in Europe and 
increasing in America, is the bridge toll. A number of 
internationally important canals also charge toll. ‘The 
Suez, Sault Sainte Marie, and Panama canals are ex- 
amples. They base charges on ship tonnage. These help 
pay for the upkeep of the canal and interest on the 
capital invested. The fare charged on ferryboats is some- 
times called a toll. A miller, grinding grain into flour, 
charges a toll in cash or grain. R. G. Hennes 

See also Roaps AND HicHways; TOLL BRIDGE; 
‘TURNPIKE. 

TOLL BRIDGE is one at which travelers must pay a 
toll, or fee, to cross it. States often charge tolls in order 
to pay for the cost of bridges. Private companies some- 
times gain permission to build bridges and collect tolls. 
The income from the tolls often pays more than enough 
to cover costs of the bridge within a few years. The in- 
come from 233 toll bridges in one year was almost 12 
per cent of the cost of building the bridges, according to 
the Federal Bureau of Public Roads. ‘This was net in- 
come, after all operating costs had been paid. The pub- 
licly owned bridge over the Columbia River at Port- 
land, Ore., received an income equal to 29 per cent of 
its cost in one year. ARCHIBALD BLACK 

See also Kentucky (Progress as a State). 

TOLL ROAD. Sce Torr; TURNPIKE. 

TOLSTOY, or TOLSTOI, ALEXEI NIK OLAEVICH 
(1882-1945), Counr Torsrov, won great popularity and 
wealth in Russia as a. writer of novels and plays. He 
wrote Road to Calvary (1921-1941), a trilogy portraying 
Russian life during World War I, the 1917 Revolution, 
and the Civil War, and Peter I (1929-1945), an unfin- 
ished novel about the life and times of that czar. Tolstoy 
was born in the province of Samara. He studied engi- 
neering at the Saint Petersburg Technological Institute, 
but gave up this career for writing. During the Revolu- 
tion of 1917, Tolstoy fled from Russia, but he returned 
in 1922. He gave up his title of count and wrote propa- 
ganda for Russia. He was a distant relative of Leo 
Tolstoy. Ernest J. SIMMONS 


249 


TOLSTOY, LEO N. 


TOLSTOY, or TOLSTOI, toh] STOY, LEO NIKOLAE- 
VICH (1828-1910), Count Torsroy, was опе of Russia's 
most celebrated writers of fiction. He was also an 
important moral thinker and a social reformer. Tolstoy 
wrote War and Peace (1868-1869), which was perhaps 
the greatest work in the whole range of Russian realistic 
fiction, and Anna Karenina (1875-1877), one of the great 
love stories of the world. 

His Youth. Tolstoy was born on Sept. 9 (or Aug. 28), 
1828, on his family estate of Yasnaya Polyana, in the 
province of Tula. His father and mother died when he 
was a boy, and he was brought up by female relatives. 
He received his early education from foreign tutors, and 
entered the University of Kazan in 1844. He left school 
in 1847, and returned to Yasnaya Polyana to manage 
his estate and continue his education through his own 
efforts. Dissatisfied with his life there, Tolstoy volun- 
teered in the Russian Army, then fighting hill tribes in 
the Caucasus. He fought bravely in the famous siege of 
Sevastopol in 1855 in the Crimean War. 

He retired from the army at the end of the war in 
1856. He made two trips to the countries of western 
Europe between 1857 and 1861, and then he settled 
down at his estate at Yasnaya Polyana. He farmed the 
land and opened a school for peasant children, whom 
he taught with great success. Much in advance of his 
time, Tolstoy believed that teaching should be adapted 
to the individual needs of the pupil. He was married in 
1862, and spent the next 15 years on his estate. He 
reared a large family and wrote his famous novels, War 
and Peace and Anna Karenina, there. 

New Ideas. As a youth, Tolstoy had often pondered 
over difficult questions concerning the meaning and 
purpose of life. At the age of 46, seemingly happy, 
prosperous, and famous, these questions bothered him 
so much that he felt he must find a solution to them if 
he were to go on living. 

He read widely in religious and philosophical books, 
and talked and corresponded with many wise men for 
several years. He then believed he had found an expla- 
nation to life's meaning in the true significance of 
Christ's preaching “to resist not evil." Tolstoy believed 
that every man had within himself the power to under- 
stand what is good, and that man would justify his life 
on earth by striving to do what is good for himself and 
for others. 

In 18до Tolstoy, unwilling to own property any 
longer, divided his large estate into 10 equal parts to be 
distributed among his wife and nine children. He re- 
nounced the copyrights to his writings. His wife then 
undertook to publish his works, After that he never 
had a penny of his own. 

Tolstoy condemned all violence, gave up tobacco 
and intoxicating liquors, and became a vegetarian. He 
dressed simply, worked in the fields with the peasants, 
made his own boots, and tried to be as self-sufficient as 
possible. He preached charity and helped others in dis- 
tress. He insisted that society would become better only 
when all men and women tried to become more perfect 
in their personal lives and learned to love each other, 
His unusual views and principles and his way of life 
often brought him into conflict with the government 
and even with his own family. 
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When he was 82, unhappy in spirit and in his failure 
to live his life as he thought best, he left his home 
secretly at night to seek freedom from all worldly cars 
and to come closer to God. His health broke down а 
few days later, and on Nov. 22, 1910, Tolstoy died in 


the tiny railway station at Astapovo. Thousands of 
people in Russia and throughout the world mourned 


his death. 

In 1901, the Russian Orthodox Church had excom. 
municated Tolstoy because of his teac hings. When he 
died, he was denied a religious funeral or a grave ina 
church cemetery. He was buried at liis estate at Yasnaya 
Polyana. 


His Writing. Tolstoy inspired man 
his beliefs. But his success as a m 
somewhat from his world-wide гери! 
of fiction. 


people to live by 
al reformer came 
ition as a writer 


He began to write when he was quite young. He pub- 
lished his first story, Childhood, in 1852. The story isa 
delightful combination of memoir and fiction, based on 
his own experiences as a child and those of his family 


and friends. Boyhood (1854) and ) 

These stories are admirable, but Һал 
ing spontaneity of Childhood. Tolstoy 
of short stories growing out of his « 


«th (1857) followed. 
less of the charm- 
hen wrote a series 

periences with the 


Count Leo Tolstoy spent long hours а! a work table in his 
country home before he renounced all his wealth and property in 
1890 and went to live, work, and write among common peasants, 
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Russian forces in the Caucasus. He next wrote Sevastopol 
Stories (1855), brilliantly realistic accounts of the fighting 
in that city. He brought his first literary period to a 
close with his wonderful short novel, The Cossacks (1862), 
in which the refined and cultured hero, Olenin, finds 
much to admire in the almost primitive life of the 
dashing Cossacks. 

Tolstoy wrote his two most famous novels, War and 
Peace and Anna Karenina, between 1863 and 1877. 
War and Peace is essentially the story of five families 
seen against the magnificently described background of 
Napoleon's invasion of Russia in 1812. Numerous other 
characters appear, from peasants to emperors. All are 
brought completely alive through the magic of Tolstoy’s 
writing, which reaches unsurpassed perfection in this 
novel. Anna Karenina, a powerful study of an unhappy 
woman, is equally impressive, although it does not con- 
tain the epic sweep and richness of War and Peace. 

Tolstoy stopped writing fiction for a time after his 
religious experience in 1880, He devoted his literary 
talents largely to books, pamphlets, and articles on 
religious, moral, and social themes. The best known of 
these works are A Confession (1882), What I Believe (1884), 
What Then Must We Do? (1886), and The Kingdom of 
God Is Within You (1894). 

He returned eventually to writing fiction. He wrote 
The Power of Darkness (1886), a play; The Kreutzer Sonata 
(1891), and Resurrection (1899), both novels; and The 
Living Corpse, a play published after his death. These 
works reflect the new and rather rigid moral position 
Tolstoy had assumed, and lack the vitality of his earlier 
writings. ERNEST J. SIMMONS 

See also WAR AND PEACE. 

TOLTEC, TAHL tek, or TOHL tek, INDIANS were the 
dominant people in the central Mexican highlands from 
about A.D. goo to 1200. Their language and way of life 
influenced the Aztec, who followed them. The Toltec 
also strongly affected the Maya of Yucatan. Buildings 
at the Mayan city of Chichén Itzá closely resemble 
Toltec architecture, and may have been built under 
Toltec leadership. See Azrec; Mava (The Mexican 
Period). 

Aztec legends referred to the Toltec as ancient heroes 
who brought civilization to Mexico, and who built a 
majestic capital called Tula, or Tollan, “Place of the 
Reeds.” The word Toltec means people of Tula. The 
ruins of the city lie near the present town of Tula, 60 
miles north of Mexico City. For location, see Mexico 
(color map). 

The ruins of Tula contain several pyramids sur- 
mounted by temples, in the usual Mexican fashion. 
One was the temple of Quetzalcoatl, “The Plumed 
Serpent." He was a major god of both the Toltec and 
the Aztec, who, according to legend, had founded Tula. 
Great columns in the form of serpents and human beings 
supported the temple roof. Nomadic Mexican tribes 
gradually overran Tula and the Toltec empire. They 
destroyed it and in turn founded the greater empire of 
the Aztec. Gorpon F. EKHOLM 

TOLUENE, TAHL you een, or METHYL BENZENE 
(chemical formula СЕСИН), is an aromatic liquid re- 
lated to benzene. Aromatic is a word used to describe а 
member of the benzene family of chemical compounds. 
A benzene molecule contains atoms of carbon and 
hydrogen. These atoms have a closed ring-type structure 


TOM-TOM 


that chemists represent as a hexagon, or six-sided figure. 
Any organic compound that is made up of a closed ring 
of carbon and hydrogen atoms is called a cyclic hydro- 
carbon. But if the compound is related to benzene, as 
toluene is, it is called an aromatic hydrocarbon. Chemists 
represent toluene by using the typical six-sided benzene 
figure and adding a methyl group to it. A methyl group 
is composed of one hydrogen and three carbon atoms. 
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Manufacturers make toluene by treating petroleum 
or distilling coal tar. Many different kinds of products 
are made from toluene. Chemists use it as a raw ma- 
terial to produce other chemicals. For example, they 
sometimes make benzoic acid from it. Benzoic acid is 
used as а preservative for foods, beverages, and cosmetics. 
Manufacturers use toluene to make saccharin. Although 
it is not a sugar, saccharin is about 500 times as sweet as 
sugar. An important antiseptic known as chloramine Т 
is also made from toluene. Makers of explosives use 
toluene to make trinitrotoluene, commonly called TNT. 
In the paint industry, manufacturers use toluene as a 
solvent for lacquer. Many dyes and perfumes contain 
toluene. Jamas S. Frivz 

See also BENZENE; HYDROCARBON; METHYL; Sac- 
carn; TNT. 

TOM BROWN'S SCHOOL DAYS. See HUGHES, 
‘THOMAS. 

TOM JONES is a satirical novel written in 1749 by 
Henry Fielding. The hero is a foundling who is reared 
by the good Squire Allworthy. As a boy, Tom often gets 
into trouble, but he has generous impulses. When he 
grows up, he falls in love with the beautiful Sophia 
Western, but her father, Squire Western, stubbornly 
opposes the match, After many complications, including 
a long trip from the country to London, the two lovers 
are finally brought together. The book makes side com- 
ments to the reader on snobs and hypocrites. It has 
many humorous characters, such as the schoolmasters 
Thwackum and Squire, and a learned barber named 
Partridge. GEORGE A. Wickes 

See also FIELDING, HENRY. 

TOM THUMB. See STRATTON, CHARLES SHERWOOD; 
BARNUM, PHINEAS TAYLOR. 

TOM THUMB was the name of the first American-built 
steam locomotive to be operated on a common-carrier 
railroad. Peter Cooper designed and built it in 1829 and 
1830. It operated on the Baltimore and Ohio Railroad 
at Baltimore in the summer of 1830. It pulled one of the 
first passenger trains. See also BALTIMORE (Interesting 
Places to Visit [Mount Clare Station]); Cooper, PETER; 
RaıLROAD (Race of Tom Thumb and Horse). 

TOM-TOM is an African native drum. It is usually 
beaten with the hands. Jazz bands of the 1920's intro- 
duced imitation tom-toms, and today many drummers 
perform on tom-toms. 
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DIFFERENT KINDS OF TOMAHAWKS 
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The Celt Hatchet, the typical tomahawk 
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Ball-headed Clubs were the original tomahawk designs 


= М ee 


The Pipe Tomahawk 
was used in trade and 
peace talks 


The Spiked-Club Indian Tomahawk 


TOMAHAWK, or war hatchet, was one of the handi- 
cst weapons and tools of the North American Indian. 
The original tomahawks had hatchet heads made of 
flint or bronze. They were tied to wooden handles with 
animal-skin cords. When the white man came to North 
America, he made iron-headed tomahawks to trade 
with the Indians for furs. The Indians liked the iron 
tomahawks because they were sharper and sturdier than 
the ones they made themselves, Tomahawks served as 
war clubs and hunting weapons. Some tomahawks 
were saved as heirlooms and handed down from father 
to son. These weapons often had long and bloody his- 
tories, 

The pipe tomahawk could be used for а Weapon or as 
a tobacco pipe. It contained a tobacco bowl hollowed 
out of the blunt side of the hatchet head, and a hollow 
stem in the handle. 

The Indians used tomahawks for ceremony. The 
Indians decorated ceremonial tomahawks with brilliant 
feathers or porcupine-quill work, Т hey buried them 
when they made Peace with an enemy, and dug them 
up when they made war. From these old Indian cus- 
toms come our present-day expressions, burying the 
hatchet and digging up the hatchet. 
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RUTH M. UNDERHILL 


TOMATO, toh MAY toh, is а large, round, smooth 
fruit that is used as a vegetal It is related to the 
potato, pepper, eggplant, and tobacco, Tomatoes ds 
usually green at first, and turn red when they ripen, 
They grow on a plant that at first looks like a Wide, 
spreading bush. As the tomatoes ripen, the plant tends 
to lie near the ground. 

Importance. Probably no ou 
so many uses. The tomato is onc of the best Sources of 
vitamins A and C. Tomatoes a sed in salads and in 
many cooking dishes. 

The tomato is the leading croj 
States. It is one of the most im 
truck-farm, and greenhouse food 
tomato-growing industry 
Market-garden tomatoes come Í 
and are grown near most cities. | 
states are California, Florida, Indi 
Ohio. Ontario leads the Canadia 

Plant breeders have done muc! 
and to add to its usefulness. | 
doubled, and vari 
shapes and meatier pulps have | 
varieties have been bred to resist i 
and serious disease. Better meth 
and canning have preserved the 
in the fresh fruit, and have їп 
tomato soup and tomato juice 

Culture. The tomato is not ha 
definitel a warmeseason crop anc 
Plant to eight weeks old arc 
houses or hotbeds and transplant 
about two weeks after the last fr 
the plants are set about four feet ар 
In small gardens they may be sct 


garden product has 


canned in the United 
tant market-garden, 
ops. The greenhouse 
in northern Ohio. 
almost every state, 
ding tomato-groving 
a, New Jersey, an 
provinces, 
improve the tomato 
vields have been 
moother, more even 
developed. Severa 
ito wilt, a common 
Г handling the стор 
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cent 


ties with large 


to grow. But it is 
ist be transplanted. 
n from the green- 

o а field or garden 
of spring. Usually 

t in four-foot rows. 
in 30 inch rows, 18 


Tying Tomato Stalks to posts keeps the fruit from spolling 
on the mois! ground under the plant's heavy foliage. 


inches apart. They are trained to grow on stakes or 
trellises. This means that the secondary stems must be 
removed, and the plant must usually be tied to the 
stake. Staking increases the yield on an acre of land, but 
it also decreases the number of tomatoes produced by 
each plant. 

Slicing or table tomatoes are harvested while the fruit 
is still somewhat immature. Fruits to be shipped long 
distances art picked just as they begin to turn pink. 
Cannery tomatoes and soup tomatoes must not be 
picked until the fruits are fully ripened. 

Enemies. The tomato is attacked by several insects. 
Cutworms are the worst. Cutworms can be prevented 
from injuring tomatoes in gardens by wrapping the base 
of each plant with paper. They can be killed in the 
field with a poison mash. Lead arsenate sprays can be 
used to kill the corn-ear worm, which bores into toma- 
toes, and the large green tomato worm. The tomato 
worm can also be picked off by hand. Tomato wilt is 
the most serious disease of tomato plants. 

History. | he tomato was domesticated by the Indians 
of Central America. But it had spread to both North 
and South America long before Columbus arrived. 
Seeds of the tomato were taken to Europe, where the 
plant was raised for decoration. A superstition soon 
arose that the tomato stimulated love. Because of this, 
the tomato was called the “love apple.” Early colonists 
brought the seeds to Virginia and grew tomatoes in 
flower gardens. Thomas Jefferson was one of the first 
to eat tomatoes, but most people did not eat them until 
several years after the Civil War. 

Scientific Classification. The tomato belongs to the 


family Solanaceae. It is genus Lycopersicum, species escu- 
lentum. LEE A. SOMERS 


See also CATCHUP; VEGETABLE (Planting Table). 


Ponderosa Tomatoes Average а Pound in Weight. 


J. Horace McFarland 
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LEADING TOMATO STATES AND PROVINCES 
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California. . .99,581,000 bu. 


OOO OOS 
Florida... ...5,904,000 bu. 254 
Ontario......5,361,000 bu. ei 


Indiana. . ... 5,145,000 bu. 25 
New Jersey. . . 4,620,000 bu. 
Ohio. .......4,303,000 bu. 
Pennsylvania. .3,423,000 bv. 


New York... ..2,563,000 bu. 


Illinois. .. «« «2,315,000 bu. 


Texas... . .. » .2,313,000 bu. 


Each symbol CS stands for 5,000,000 bushels of tomatoes produced 
each year, (Each bushel weighs 53 Ibs.) 


Based on a 4-year average of government statistics. 
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TOMB, toom, is any chamber in which the dead are 
buried. Some tombs are cut out of rocks, and others are 
built above ground. Ancient peoples used tombs to 
keep the bodies of the dead safe. 'The Egyptians be- 
lieved the departed person's spirit visited the burial 
place. They built the Pyramids, the greatest tombs in 
the world, for their rulers, or Pharaohs (see PYRAMIDS). 
Many of their tombs were cleverly hidden to keep them 
safe from robbers (see VALLEY OF THE Коз). 

The Jews cut tombs out of rock. Christ was said to 
have been placed in a new rock tomb belonging to 
Joseph of Arimathea. Most Greek tombs were simple, 
but those in the colonies of Asia Minor were elaborate. 
The most famous of these was the tomb of Mausolus at 
Halicarnassus in Caria. The word mausoleum comes 
from the name of this tomb. 

The Romans built stately tombs which lined the 
roads leading to the city, because burial within the city 
was not allowed. Ruins of Roman tombs still line the 
Appian Way. The early Christians built tombs in under- 
ground rooms called catacombs (see CATACOMBS). 

Islamic tombs are often large buildings, sometimes 
with a dome. One of the most famous of these is the 
Taj Mahal in Agra, India (see Tay Manat). 

The Tomb of the Unknown Soldier at Arlington Na- 
tional Cemetery in Virginia, Grant’s tomb in New York 
City, and that of George and Martha Washington at 
Mount Vernon, are perhaps the best known in the 
United States (see pictures with Grant, Utysses S.; 
Mount VERNON; UNKNOWN SOLDIER). Cart К. HERSEY 

See also Crypt; FUNERAL CUSTOMS (Burial); MEGA- 
LITHIC MONUMENTS; SARCOPHAGUS. 


TOMBAUGH, CLYDE WILLIAM 


TOMBAUGH, CLYDE WILLIAM (1906- — ), is an 
American astronomer. He discovered Pluto, the ninth 
planet in our solar system, in 1930 while he was examin- 
ing some photographic plates with a blink microscope 
at the Lowell Observatory. Pluto was located in the 
constellation of Gemini in the region predicted by Per- 
cival Lowell 15 years earlier (see PLUTO). Ti ombaugh 
became engaged in ballistic research at the White Sands 
(N.Mex.) Missile Range in 1946. He was born in 
Streator, Ill. HELEN WRIGHT 

TOMBIGBEE RIVER rises in northeast Mississippi and 
flows 409 miles south to Mobile Bay. For location. see 
Mississippi (map). The lower stretch, below the Ala- 
bama River junction, is called the Mobile River. (see 
MOBILE River), The Т ombigbee and Black Warrior, 
its chief tributary, drain 19,500 square miles in Missis- 
sippi and Alabama. Locks and dams on the lower 
Tombigbee and on the Black Warrior provide a navi- 
gation channel to Port Birmingham, Ala. м, w. Myers 

TOMBOUCTOU. Sce TIMBUKTU, 

TOMBSTONE, Ariz. (pop. 1,283; alt. 4,540 ft.), was a 
famous silver-mining town of the 1880's. It once had a 
population of about 7,000. It lies in Cochise County in 
Southeastern Arizona (see ARIZONA [map]). 

Tombstone is now a tourist attraction. Historical 
sites and buildings, including the O.K. Corral and the 
oldest Protestant church in the State, stand as land- 
marks of the Old West. Tombstone received its name 
from its founder, Ed Schieffelin, a prospector. Friends 
told him that instead of a mine he would find a tomb- 
stone if he went into the area to prospect. "They feared 
Indians would kill him. Tombstone was laid out in 
1879, about a mile from Schieffelin's first camp. It was 
incorporated as a town in 1881. Auce B. Goon 

TOMPKINS, DANIEL D. (1774-1825), served as Vice- 
President of the United States from 1817 to 1825 under 
President James Monroe. He was governor of New York 
from 1807 to 1817, ably 
supported the War of 1812, 
and defended New York 
from the British as com- 
mander of the state militia, 

He was handicapped 
by inadequate accounting 
methods during this trying 
period. During most of the 
rest of his life, "Tompkins 
fought rumors that he had 
misappropriated funds en- 
trusted to him as wartime 
governor. These false 
charges affected him as 
Vice-President. He became 
despondent during his vice-presidency, left Washington 
for long periods, and wasted his energies defending his 
character, "Tompkins was born in Scarsdale, N.Y, He 


served as associate justice of the Supreme Court of New 
York from 1804 to 1807, 


Library of Congress 


Daniel р, Tompkins 


IRVING б. WILLIAMS 


TON, tun, is a measure of weight and Capacity in the 
English system. It equals 20 hundredweight. The hun- 
dredweight is equal to 112 pounds in Great Britain. 
Therefore, the ton equals 20X112, or 2,240 pounds. In 
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America, a hundredweight equals 100 pounds, 4 бу 
2,000 pounds is generally used. It is called a short im 
and the heavier ton of 2,240 pounds is called а long н. 
United States customhouses аһулуз use the long ton in 
weighing. Coal and iron ore are v cighed and sold at the 
mines by the long ton, and then sold by the short tonto 
customers, This seems to give the wholesale merchants 
240 pounds free to sell, but the sually lose about that 
much in transportation and h lling. The meti; ton 
equals 1,000 kilograms, ог 2,204 1 pounds. E, б.з 

See also MEASUREMENT (Measuring Weight); Mey 
SYSTEM, 

TONALITY, in music, refers 
composition in relation to all of 
In the field of graphic arts, the 
the color tones of a picture. 

ТОМЕ, tohn, in music, is the sound made by the vibra 
tion of a musical instrument or of the human voice, 
Tones differ in quality, pitch, int nsity, and duration. 
Musicians use the word tone to ck scribe the sound of 
each key on the piano keyboard, s ibolized by a note 
They also use it to describe the intervals on à keyboard, 
An interval between one white ke nd the next nearest 
white or black key, is a half tone (also called a minor 
tone). Two half tones (as from C to D on the keyboard) 
create the interval of a whole tone (also called а major 
tone), RAYMOND KENDALL 

See also Harmonics; Musıc (Sound in Music); 
SONOMETER; SoUND (Quality of Sound). 

TONE, THEOBALD WOLFE. Se IRELAND (Ireland 
Unites with Great Britain). 

TONGA ISLANDS, TAWNG lie in the South 
Seas, about 3,000 miles southwest oí Honolulu. For 
location, see Pacrric OCEAN (color i 1р). They are some- 
times called the Friendly Islands because of the happy 
and carefree ways of the people. 

‘They include about 160 islands, with a total area of 


to the character ofa 
!'s tones and chords, 
word tonality refers to 


about 269 Square miles, The three main groups ае 
Tongatapu, Haapai, and Vavau. Most of the islands 
are made of raised coral limestone, and were built up 


by volcanoes, some of which are still active. To the 
west, a line of volcanic craters rises from the sea. ; 

The islands have a population of about 56,000, in 
cluding about 250 Europeans. Most of the people are 
Polynesians. They are good-looking and intelligent. 
Their chief crops are coconuts and bananas, but they 
also raise sweet potatoes, taro, and breadfruit. Pigs and 
goats are raised, and some of the inhabitants keep 
tle. The people of these islands also fish a great deal. 
The chief exports are bananas and copra. 7 

The ancestors of the Tongans were Polynesians who 
sailed south from Samoa to the Tonga Islands many 
hundreds of years ago. The Dutch navigators Willem 
Cornelis Schouten and Jakob le Maire were the Mr 
Europeans to reach Tonga. They landed there in 16 d 
The English navigator Captain James Cook explore 
the islands in 1773 and in 1777. 

Tonga is an independent kingdom. It is a ks 
stitutional monarchy with a native premier and a me 
parliament which meets regularly. Its queen traces һе 
ancestry back through generations of kings of Tonga. 
Great Britain has handled the foreign relations 0 
Tonga since 1900, Epwi Н. BRYAN, Jf 

TONGASS NATIONAL FOREST. See Araska (Na 
tional Parks, Monuments, and Forests; Forest Products) 


SOME TONGUES 
USED IN GETTING FOOD 
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Tongues of Moths 


Tongue of the Frog and Butterflies 


Woodpecker 


TONGUES OF BIRDS Snipe Toucan 


TONGUE, tung, is a wide, flat muscular organ in the 
mouth. It serves as the chief organ of taste, and as an im- 
portant aid in chewing and swallowing. As an organ of 
speech, the tongue helps form both vowels and conso- 
nants. 

The tongue is made up of striped muscle fibers, which 
are grouped to form many different muscles, running in 
different directions. The whole organ attaches at its 


Tongue 


Jawbone 


CROSS SECTION OF 
THE TONGUE 


TONNAGE 


root end to the hyoid bone. Because of this attachment 
and the many muscles, a person can move the front 
part of the tongue in many different ways. He can use 
it to move food about, push it between the teeth, col- 
lect it into small masses, and thrust it back into the 
pharynx. In swallowing, the tongue presses against the 
palate and spreads against the sides of the mouth. This 
action keeps the food from moving in any direction 
except back toward the pharynx. 

The tongue is covered with mucous membrane. 
Glands in this membrane secrete the mucus, a moisten- 
ing fluid. The upper surface, or dorsum, has many tiny 
cones, called papillae. These give the tongue its rough 
feeling. The papillae at the back of the tongue, along 
the sides, and at the tip, contain the taste buds. The 
surface of the tongue also has sensitive organs of feeling. 

A healthy tongue is pinkish red. When the digestion 
is not working right, a yellowish coating generally 
forms. In some diseases, the tongue becomes a bright 
strawberry red. Smoking may cause white platelets to 
form on the tongue. Physicians can often tell much 
about a patient’s condition by looking at the color of 
his tongue. A, Brazier HOWELL 

See also TASTE. 

TONIC, in music. See KEY. 

TONIC is a term used for medicines which are sup- 
posed to stimulate, or tone up, the body. Doctors pre- 
scribe certain stimulating drugs, such as digitalis for 
heart muscles, iron and liver for anemia, and strychnine 
for nervous tissues (see DIGITALIS; SrRYCHNINE). Some 
such drugs are helpful when properly used, but not for 
their “tonic” effects. They are prescribed for other 
reasons. Until recently, tonics were widely sold in the 
so-called “patent-medicine” class. 

The effect of hot and cold baths, fresh air, exercise, 
massage, or even of good news, may be stimulating. 
But no drug, or combination of drugs, will supply or 
restore energy to the body. When drugs do increase 
energy, they do it at the expense of the body. Continued 
use of such drugs may be harmful. Асзтм Ewan $мтн 

See also STIMULANT. 

TONKIN. See VietNam (History and Government). 

TONNAGE is the measurement of the size of a ship, 
the amount of cargo that a ship carries, or the amount 
of water that a ship displaces. 

Gross tonnage is the unit of measurement used in fixing 
dock and harbor fees and the charges for towing ships 
into a harbor. The gross tonnage is found by dividing 
the number of cubic feet in the ship's hull and deck- 
houses by 100. Forty cubic feet of cargo is regarded as a 
ton, unless the weight in that space isover 2,000 pounds. 
In such cases, the payment is made in terms of the 
actual weight, called dead-weight tonnage. 

Net tonnage, often called registered tonnage, is an esti- 
mate of the weight of the actual cargo. This is obtained 
by subtracting from the gross tonnage the space occu- 
pied by the ship’s engines, fuel stores, and other space 
not devoted to cargo. Port duties and similar cargo 
charges are based on the net tonnage. 

Displacement tonnage is an estimate of the weight of 
the water that is displaced by the ship as it floats in 
the water. Jons J. Frourrty 

See also SHIP AND SHIPPING (Tonnage). 
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TONOPAH 


TONOPAH, ТОН noh pah, Nev. (pop. 1,679), lies 
halfway between Reno and Las Vegas in south-central 
Nevada. It started as a tent city in 1900, when James 
Butler, a rancher, discovered rich deposits of gold and 
silver. The town grew rapidly as mines developed. In 
1913, $9,000,000 worth of precious ore was shipped 
from Tonopah. The mines yielded less each year after 
that, however, and by 1940 mining had little impor- 
tance. During World War II, an army air base was 
established at Tonopah. The town lies 5,426 feet above 
sea level. It stands on a height of land between Mount 
Butler and Mount Oddie. For location, see NEVADA 
(color map). Lucius BEEBE 

TONSIL, 7AHN sul, is a mass of special tissue, called 
lymphoid tissue, in the throat. Connective tissue and 
mucous membrane cover it (see Tissue). Lymphoid tis- 
sue forms white blood cells, called lymphocytes, the germ 
fighters in the blood, Because of this, scientists believe 
that tonsils help destroy harmful bacteria. 


PALATINE RAPHE 


PALATOGLOSSAL 
ARCH 


The throat is surrounded by a ring of tonsil tissue. 
The palatine tonsils are the best known. In human be- 
Ings, a palatine tonsil can be seen on each side of the 
back of the mouth just above the throat and below the 
roof of the mouth. Other tonsils that are not so easily 
seen are the lingual tonsils at the back of the tongue, and 
the tubal tonsils at the entrance of the Eustachian tube 
(see Eusracutan Tuse). The pharyngeal tonsils, com- 
monly called adenoids, grow at the back of the позе. 

The palatine tonsils of children are larger than those 
of adults. When badly infected, they may almost block 
the throat. A common operation, the tonsillectomy, is 
used to remove the palatine tonsils, particularly if ‘they 
become infected. WILLIAM У, Mayer 

See also ADENOIDs; THROAT; TONSILLITIS. 

à TONSILLITIS, тану sih LI tis, also spelled Tonsturris, 
18 a painful disease resulting from inflamed tonsils. It is 
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caused by disease germs which live in one or both of the 
tonsils. Attacks of tonsillitis usually occur in persons id 
tween the ages of 10 and 40. An attack begins with 
swelling and pain in the throat, and difficulty in swal. 
lowing. Fever, headache, backache, stiff neck, and nau: 
sea occur as symptoms in severe cases, If an abscess, or 
collection of pus, forms in the throat, the attack de. 
velops into quinsy (see QUINSY). 

People do not die of tonsillitis. But Many repeated 
attacks of this disease tend to make the tonsils perma. 
nently diseased. The tonsils then become a source of 
danger to health, and should be removed. Mild cases 
of tonsillitis can usually be cured, Rest in bed, hot or 
cold compresses on the neck, and the use of purgatives 
(medicines that cause movements of the bowels) are 
helpful. But a serious attack of tonsillitis should have the 
attention of a physician. The operation to remove 
diseased tonsils is called a tonsillectomy. It is a relatively 
simple operation and not very dangerous if there are 
no complications. PAUL R, CANNON 

TONSURE, TAHN sher, is a special type of haircut 
for clergymen and monks. In the Roman Catholic 
Church, a tonsure performed by a bishop is required 
before one receives Holy Orders. Гіз custom dates 
from the days when closely cropped hair was a sign of 
servitude. It is meant to be a sign of the service of God. 
The hair used to be kept trimmed in this fashion through- 
out life. But it is now only a single, passing ceremony 
except for monks. There have been several styles. The 
tonsure of Peter left only a ring of hair around the head 
to represent the crown of thorns worn by Jesus. This 
type was used by the Roman priesthood. The tonsure of 
James, in Britain, left the front part of the head clean- 
shaven from ear to ear. About the year 600, this tonsure 
caused trouble between St. Augustinc’s missionaries in 
Britain, who followed the Roman custom, and the na- 
tive monks. In the Greek church, clergymen and monks 
used to have their whole head shaved. Now it is just 
clipped close. FULTON J. SHEEN иг} MERVIN М, DEENS 

TONTI, or TONTY, TAHN tih, HENRI DE (1650-1704), 
was a French explorer who helped open the midwestern 
part of what is now the United States. He was the com- 
panion of Sieur de La Salle in 1682, when they traveled 
all the way down the Mississippi River to its mouth. 
Tonti was probably born in Paris, France. In 1678 he 
went to Canada with La Salle, and two years later they 
traveled together into Illinois. Tonti took command of 
Fort Crévecoeur, near the present city of Peoria, Ill. He 
soon retraced his route toward Canada and met La Salle 
at Mackinac Island in the spring of 1681. е. 

After exploring the Mississippi Valley, Tonti took 
charge of Fort St. Louis, a stronghold built at Starved 
Rock, Ill. This was one of the earliest white settlements 
in what was to become the United States. Until 1702 
Tonti was the leader of the Illinois Indians. Then he 
joined the French explorer, Sieur d'Iberville (Pierre le 
Moyne), in Louisiana. Я 

See also Arkansas (color map, Historic Arkansas); 
IBERVILLE, SIEUR D’, 7 

TONTO NATIONAL MONUMENT in southern Ati 
zona contains two pueblo cliff dwellings. Indians who 
farmed in the Salt River Valley occupied the di 
dwellings during the 13007. The 1,190-acre monument 
was established in 1907, 

See also Crirr DWELLERS, 


FRANKLIN І. FORD 


TOOL, in general, is any cutting or shaping device 
that a worker holds in his hands. Tools that perform 
these tasks on a machine are called machine tools (see 
MACHINE TOOL). Small power-driven tools are usually 
classified as between hand tools and machine tools. In 
general, there are two kinds of tools: woodworking tools 
and metalworking tools. 

Woodworking Tools. The tools of the carpenter and 
cabinetmaker include such measuring tools as the rule 
for measuring lengths; the square and protractor for 
measuring angles; compasses for marking circles and 
arcs; and spirit levels and plumb lines for insuring that 
carpentry work will be straight and true. Vises and 
clamps hold material in place while it is being shaped. 
Shaping tools include saws, chisels, planes, files, and 
boring bits. Woodworkers also use hammers, hatchets, screw 
drivers, and pliers. See WOODWORKING Тоог. 

Metalworking Tools. The work of the machinist and 
tool maker ordinarily requires much greater precision 
than that of the woodworker. For this reason, measuring 
tools for metalworking must be extremely accurate. 
Many micrometers and calipers can measure distances as 
small as гузуу of an inch (see CALIPER; MICROMETER). 
The hacksaw used for cutting metal is much thinner and 
harder than the woodworking saw, and is often driven 
by power. Taps are used to cut threads in screws and 
bolts. Dies help shape machine parts. Machinists use 
wrenches for repair work and in assembling machinery. 
Wrenches either fit parts of a particular size, or have an 
adjusting nut like a monkey wrench. Most forming 
operations on metal parts are done by machine tools 
such as lathes, milling machines, shapers, and grinders. 

History of Tools. Prehistoric man learned that rocks 
and sticks of certain shapes could help him do things he 
could not do with his bare hands. He later improved 
the natural stones he used. He shaped them into knives, 
hatchets, and hammers, and attached wooden handles 
to them. Stone-Age man developed a drill for drilling 
soft stone and wood. Bronze-Age man improved on 
old tools, and developed new ones of his own, including 
tongs for holding hot objects, and files. Agricultural 
civilizations later developed new tools such as the hoe 
and the simple plow. See PREHISTORIC Man. 

After men learned to work iron and steel, they de- 
veloped newer and more improved tools. Tools became 
stronger, sharper, and more durable. The development 
of steam engines, gasoline engines, and electric motors 
made it possible to replace hand tools with machine 
tools. Today, much work once done by hand is done by 

small, power-driven hand tools. ARTHUR С. ANSLEY 


Related Articles in WoRLD Book include: 


Adz Machine Tool 
Ancient Civilization (Tools) Pioneer Life (‘Tools 
Ax and Implements) 
Die and Diemaking Plumb Line 
Drilling Tools Pneumatic Tool 
Farm Machinery Saw 
Forging Steam Hammer 
Indian, American (Tools) Trip Hammer 
Knife Woodworking Tool 
Level 

TOOLE, JOSEPH KEMP. See Montana (Famous 
Montanans). 


TOOLMAKING is a craft that makes tools and dies 
used to make other parts for industry. Toolmakers also 
specialize in making jigs and fixtures required to hold 


TOP 


the metal while it is being shaved, stamped, or drilled. 
They also make metal molds used in die castings and 
plastic moldings. Tools used by the toolmaker include 
lathes, milling machines, grinding machines, and boring 
machines. However, the toolmaker still does much of 
his work by hand, particularly the final finishing. He 
often designs the tools he makes. 

Metal Stamping requires several kinds of dies to 
shape, punch, and cut out metal (see De AND Dir- 
MAKING). These dies range in size from huge blocks of 
steel for shaping automobile bodies to tiny precision 
tools for making watch gears. The dies must be accurate 
to as little as туо of an inch. The die materials must 
be tough tool steel that can be finished into a smooth, 
polished surface. 

Molds for castings and dies are formed from solid 
blocks of steel. The toolmaker must design the mold or 
die so that it opens readily and allows the finished part 
to be removed easily. Jigs and fixtures of many types 
are used to insure accurate and uniform drilling, and 
assembling of the product. 

Career Opportunities in toolmaking are many, be- 
cause toolmaking ranks as one of the most highly 
skilled crafts in modern industry. Toolmakers must be 
familiar with many types of machine tools, measuring 
instruments, and metalworking processes. He will 
work with lathes, milling, grinding, and boring ma- 
chines of the highest accuracy. Toolmakers serve an 
apprenticeship of about four or five years. Most training 
is received on the job. Toolmakers are the highest paid 
metalworkers. ARTHUR C. ANSLEY 

See also Cast AND Castinc; Dre AND DIEMAKING; 
MAGHINE Toor; Toor. 

TOOMBS, ROBERT. See GEORGIA (Famous Geor- 
gians). 

TOOTH. See TEETH. 

TOOTH PASTE is one of two substances used with a 
toothbrush to clean teeth. The other is tooth powder. 
Tooth pastes and powders have the same basic com- 
position. Both contain a mildly abrasive substance, such 
as calcium carbonate, a finely powdered chalk, and a 
detergent, or soaplike material. Some sweetening agent 
other than sugar, and various flavoring oils, are included 
to make the agent pleasant to taste. Glycerin or a 
similar material is added to these basic ingredients to 
make tooth paste. Ropert С. KESEL 

TOOTHACHE TREE. See PRICKLY ASH. 

TOP is the name for a child’s toy. Most tops have 
cylindrical or pear shapes. They are made of wood, 
metal, or plastic, and usually spin on a metal tip. 

Kinds of Tops. The best-known top receives its 
motion from a string that has been wrapped around it 
and suddenly pulled. The force of the pull allows the 
top to spin around and stay erect without being held up. 
Other tops spin when a center stem is twirled between 
the thumb and forefinger. Mechanical tops receive power 
to spin from an inside spring that is wound with a key 
and released. In musical tops, holes, reeds, or whistles 
inside the top produce sounds when the top spins. A 
spinning top exerts a relatively large force to stand 
upright while it spins. Scientists use this principle in a 
type of gyroscopic top that helps stabilize boats and 
airplanes (see GYROSCOPE). 
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Nelson R. Perry 
Tops Have Been Popular Toys among children for hundreds 
of years. The hand-carved, striped tops, left, come from Mexico. 
The Indian top, upper right, was made from a hollowed nut. The 
disklike Eskimo top, lower right, was carved out of walrus ivory. 


History of Tops. No one knows exactly when people 
first began to use tops. But tops have been a popular 
amusement in China and Japan for hundreds of years. 
In the 1800s, men in the Orient often became profes- 
sional top spinners, They made tops do a great variety 
of tricks, such as jumping steps and walking up an 
inclined board. 

Tops became popular in Europe during the 1700s. 
In a game called diabolo, the player whipped the top 
into the air. Sometimes he tried to see how high he 
could whip the top. Other times, he caught the top in 
his hand from various bodily positions. Many types of 
sel-winding tops were used in the 1800's. The bandilor 
top unwinds itself while going up an incline, and re- 
winds as it comes down. The top can be manipulated 
to wind and unwind itself many times. Tops were 
among the first toys patented in the United States. The 
torpedo top contained a ball that shot into the air when 
à paper cap exploded. Pure L, KIRKHAM 

TOPAZ, TOH paz, is a hard, transparent mineral. It 
is a compound of aluminum, silica, and fluorine. Gem 
topaz is valuable. Jewelers call this variety of the stone 
“precious topaz.” Best-known precious topaz gems 
range in color from rich yellow to light brown or pinkish 
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red. It is one of the hardest of рет minerals, [n the 
mineral table of hardness, topaz has a rating of 8, which 
means that a knife cannot cut it, and that topaz will 
scratch quartz. 

The golden precious topaz i 
stone. Most of the world's topaz 
white and blue crystals of topaz are large, often Weigh. 
ing thousands of carats. For this reason, the Value of 
blue topaz does not depend so much on its size as jt 
does with diamonds and man: er precious stones, 
where the value increases about {our times With each 
doubling of weight. The quality of topaz largely deter 
mines its value. 

Topaz is found in many part 


a rare variety of the 
white or blue, The 


the world, but eş. 


pecially in Brazil, in the Ural Mountains of Russia, and 

in the United States. Most precio topaz comes from 

Brazil. 1 
Blue topaz is often sold as aquamarine, anda variety 


of brown quartz is widely sold as 
much softer, less brilliant, and more plentiful than true 
topaz. Most of it is a variety of amethyst which heat 
has turned brown. The topaz the birthstone for | 
November. 

See also Corunpum; Harpni 
TOPEKA, toh PEE kuh, Kans 
ft.), is the capital of the state and 
County. It lies on the Kansas (Кам 
Kaw Valley, about 65 miles west 
Kansas {color map]), The Capito! | 
ing, and the Municipal and City Building stand in the 
downtown business district. A state office building, 
covering a square block facing th ( apitol, was c 
pleted in 1957. Topeka has 24 parks and about En 
miles of paved streets, Itis an attractive residential city, 
with wide streets lined by fine old shade trees. Forbes 

Air Force Base is 8 miles south of 1 peka. 


opaz. This quartz is 


Freprrick Н. Povon | 


119,484; alt. 930 | 

he seat of Shawnee 
River in the fertile 
of Kansas City (see 
Memorial Build- 


The Kansas State Capitol, left, and o modern state ш 
building, right, stand in a 10-acre park in downtown Topeka. 


The city is the home of Washburn University of 
Topeka. The Mulvane Art Museum, on the Washburn 
campus, owns valuable permanent collections of paint- 
ings and other art forms. The museum displays traveling 
exhibits during the winter months. The Kansas State 
Historical Society has a museum of about 35,000 ob- 
jects and a library of more than 450,000 volumes. The 
library includes an almost complete collection of Kan- 
sas newspapers since 1875. Topeka is the home of the 
Menninger Foundation, which conducts psychiatric re- 


search, education, and treatment. The Menninger 
Foundation also helps operate a psychiatric hospital in 
Topeka. 


Industry. Topeka serves as the headquarters of the 
Atchison, Topeka & Santa Fe Railroad. More than 
4,500 persons work in the general offices and shops of 
the railroad, which are among the largest in the world. 
Other industries include flour milling, iron and steel 


manufacturing, meat packing, printing and publishing, 
and tire manufacturing. Creamery products are also 
important, because the city lies in a rich dairy-farming 
region. 


History. Nine antislavery settlers from the free states 
founded Topeka in 1854. Topeka received its city char- 
ter in 1857, and became the capital of Kansas in 1861. 
The city of Topeka has a commission form of govern- 
ment. WILLIAM Е. ZoRNow 

TOPELIUS, ‘oh PAY lih us, ZACHRIS (1818-1898), was 
a Finnish poet and novelist who wrote in Swedish. 
Through his poetry, most of it published in Heather 
Blossoms (1845-1854), he promoted love of Finland’s 
people and nature, and encouraged the Finnish desire 
for independence. He wrote The Surgeon's Stories (1853- 
1867), an exciting cycle of six novels, from the history 
of Sweden and Finland. Some of his best work was for 
children, including Reading for Children (1865-1896). He 
was born near Nykarleby, and was a professor of history 
at the University of Helsinki. EINAR HAUGEN 
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TOPIARY, ТОН pil Arn ih, WORK is the art of train- 
ing and cutting plants into ornamental shapes. It is 
usually done on shrubs, evergreen trees, and lawns, but 
decorators make topiary trees from crepe paper and 
wire. Topiary work was a favorite hobby of the Romans, 
who made plants grow in geometrical forms such as 
cubes, cones, and pyramids, Later topiary designs 
included giraffes, dogs, pigs, and peacocks. Topiary 
workers also imitated such useful objects as chairs, 
fountains, and sundials. One design was a long row of 
trees shaped like elephants, with the trunk of one ele- 
phant holding the tail of the one ahead. Srernex Е.Нлмвлн 

TOPOGRAPHY is the natural and physical features of 
the land, including its relief, lakes, roads, and cities. 
Topography also refers to graphic presentation, usually 
on charts or maps, of physical features of any region. 
See also CHART; МАР; PHOTOGRAMMETRY; SURVEYING. 

TOPOLOGY, toe PAHL oh jih, is a branch of mathe- 
matics that explores the properties of certain kinds of 
geometrical figures. Topology explores figures that can- 
not be deformed by bending, stretching, or molding. 
For example, topology makes no distinction between a 
sphere and a cube, because these figures can be de- 
formed or molded into one another. But topology does 
make a distinction between a sphere and a torus, or 
doughnut-shaped figure, because these cannot be de- 
formed into one another. People often call topology 
rubber-sheet geometry. It was given this name because its 
figures can be bent, stretched, or molded. 

Unlike high-school geometry, topology ignores 
straightness, parallelism, and distance, because defor- 
mation can alter them. Instead, topology studies such 
problems as the number of intersections made by a 
curve with itself, whether a surface is closed or has 
boundaries, and whether or not a surface is connected. 
Topology makes up theorems and tries to prove them, 
just as high-school geometry does. HOWARD W. 

See also GEOMETRY; MATHEMATICS (The Mobius 
Strip). 

TOPSOIL is the upper layer of soil. It is usually about 
10 inches deep. This upper layer gives food to all plants 
that have short roots, such as small grains and grasses. 
It is rich in a substance known as humus, which is im- 
portant to the growth of plants (see Humus). Topsoil 
also contains certain bacteria which are necessary to 
plant growth. For this reason, men often remove the top 
layer of large areas of land, and transfer it to gardens. 
Preservation of the topsoil is one of the most important 
problems of conservation. Most of the food we eat comes 
from plants that grow in the fertile topsoil. To make 
topsoil takes hundreds of years. 

TOQUILLA. Sce Har (Straw Hats). 

TOR. See DARTMOOR. 

TORAH is the Hebrew name for the Pentateuch, or 
the first five books of the Bible. See Jupatsm; PENTA- 
EUCH; SCROLL (picture). 

TORII. See JAPANESE PRINT (Actor Prints). 

TORII, TO ree ее, is a gateway to a Japanese Shinto 
temple. It usually has two posts supporting a cross- 
piece whose ends turn upward. Sometimes the Japanese 
set up torii in harbors. Some Japanese sailors think that 
sailing a boat through a torii brings good luck. 

TORINO. Scc TURIN. 


NES 
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TORNADO, taur NAY doh, is а violent, twisting wind 
storm, usually about 300 yards across. The winds blow 
300 miles an hour or more. In the Northern Hemisphere, 
the air whirls around the center of the storm in a counter- 
clockwise direction. The whirling air meets near the 
center of the storm, and then rushes upward with terrific 
force. In some areas, tornadoes are known as twisters. A 
tornado that occurs at sea is called a waterspout (see 
WATERSPOUT). 

Characteristics of a Tornado. Tornadoes appear in 
the form of a narrow cloud, called the funnel, that 
extends downward from a heavy, dark mass of cumu- 
lo-nimbus clouds (see Croup). The snakelike funnel 
takes an irregular path. It dances and skips across the 
earth, occasionally withdrawing into the clouds above 
it, and then suddenly dipping down to the ground 
again. A tornado brings destruction only if it reaches 
the ground. 

A tornado has a short life. From its birth to its death, 
the average tornado sweeps a path only 16 miles long. 
It travels along this path at a speed of from 25 to 40 
miles an hour. This means that at any one place, the 
tornado completes its destruction in about 30 seconds. 
A prevailing wind carries the tornado along, usually driv- 


Where Tornadoes Occur and What They Can Do 
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U.S. Weather Bureau 
A Tornado Forms from a Heavy, Black Cloud. Suddenly, a 
streak of whirling air stretches from the cloud in the shape of a 
long funnel. When the twisting funnel touches the ground, it 
raises a huge dust cloud. Tornadoes usually travel northeast, 


ing it in a northeasterly direction in the United States, 

Effects of Tornadoes. Tornadoes have three destruc- 
tive effects. The winds blow down buile ings and trees. 
Tornadoes also have a great explosive force caused by a 


For example, a tornado 
causes a sudden drop in the air pressure on the outside 


difference in air pressure 


of a building. The air inside the building cannot escape 
fast enough to equalize the pressure on the walls and 
roof. ‘This makes the building explode into a flattened 
pile of rubble. Finally, a tornado has а strong lifting 
force due to the updraft of air in the funnel. This up- 
draft uproots buildings and trees, and often carries heavy 


objects along with the tornado. 

A tornado does curious things. It drives straws into 
trees, turns automobiles over and over, and often carries 
people and animals for hundreds of feet. It carries 
small objects for many miles, and it sometimes strips 
the feathers from chickens. 

Where Tornadoes Occur. Tornadoes have been ob- 
served throughout the world, but they occur most fre- 


ry 


1 
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Over 200 tornadoes strike 
the United States each 
5 year. The map, left, shows 
the areas where most tor- 
h nadoes occurred during a 
40-year period. A torna- 
do, right, destroys almost 
everything that stands in 
its way within a matter of 
seconds. It travels about 
40 miles an hour, moving 
along a narrow path. 
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quently in Middle Western United States, chiefly in 
spring. It is hard to say how many tornadoes occur every 
year, because many strike in areas that are thinly popu- 
lated. Such tornadoes may or may not be reported. 
About 200 tornadoes can be expected each year in the 
United States. Based on official United States Weather 
Bureau records for a 37-year period, the following 
states, in order of frequency, have the most tornadoes: 
Kansas, Iowa, Texas, Oklahoma, Arkansas, Missouri, 
Mississippi, and Alabama. 

The worst tornado in history roared across Missouri, 
Illinois, and Indiana on Mar. 18, 1925. It was much 
larger and faster than most tornadoes. It took a path 
about 220 miles long, and up to a mile wide. It sped 
along at a speed of 60 miles an hour. The cloud above 
it, or the mother cloud, was so low, and the funnel was 
so wide, that one witness described the tornado as a 
“turbulent, boiling mass of blackness.” This treacherous 
tornado killed 689 people in all, including 234 persons 
in Murphysboro, Ш. 

Causes of Tornadoes. Meteorologists have a fairly 
complete picture of what happens when a tornado forms. 
Ina typical tornado, warm, moist air spreads northward 
from the Gulf of Mexico through the Mississippi Valley. 
At higher levels in the atmosphere, cold air from the 
north and west flows over the warm, moist air. The cold 
air sinks, and the warm, moist air rises in patches. This 


creates a highly irregular condition in the area vacated 
by the warm air. At lower levels, air rushes in from all 
sides to replace the rising warm air. The inrushing air 
begins to rotate. The farther inward it moves, the faster 


it rotates. At the center of the tornado, the whirling sets 
up a small area of low pressure that is almost a vacuum. 
This increases the pull of the updraft. Thunderstorms 
form inside the rising air. 

A Typical Tornado begins on a hot, sticky afternoon 
when large clouds appear in the sky and thunder begins 
to rumble in the distance. A nearby cloud becomes 
heavy and dark. The rounded masses underneath the 
cloud start to boil and twist at random. But suddenly, 
the twisting begins to form into a vortex, or whirl, that 
gradually extends downward. A heavy rain and some 
hail now come down. Bright flashes of lightning light up 
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the sky almost continuously. A strange hissing sound is 
added to the rumbling of the thunder. This is caused by 
the funnel cloud as it stretches toward the earth. When 
the funnel finally touches the ground, it stirs up dirt and 
debris, and the hissing turns into a loud roar that sounds 
like a thousand freight trains going by. On the edge of 
the funnel, trees blow down. In the center of the funnel, 
buildings explode. 

Protection Against Tornadoes. The United States 
Weather Bureau constantly gathers weather informa- 
tion from all parts of the United States. If weather con- 
ditions appear favorable for tornadoes, the Bureau re- 
quests special observations from local observers, radar 
stations, and the pilots of aircraft. If these observations 
show that tornadoes seem likely, the Bureau issues a 
warning to the people in the area of the tornado. Some 
communities send observers to hilltops and other van- 
tage points to watch for funnel clouds. If the observers 
sight a funnel, sirens warn the residents to take cover. A 
tornado is a serious occurrence, and many lives have 
been saved by receiving adequate tornado warnings. 
See WEATHER BUREAU, UNITED STATES. 

A storm cellar provides the best protection against a 
tornado. But since most houses do not have a storm 
cellar, the next best place is a basement. It is best to 
crouch in the southwest corner, since debris usually falls 
in the northeast corner. In buildings with no basement, 
a person should lie flat beneath a table or bed, away 
from the windows. Otherwise he may be hit by flying 
debris or glass. He should immediately leave a brick or 
masonry house, since a tornado may rip such a house 
to pieces. James E. MILLER 

See also CYCLONE; HURRICANE; WEATHER. 

TORNE, ТОНЕ nuh, ог TORNIO, TAWR nih oh, 
RIVER rises in Torne Lake in northern Sweden and 
flows eastward through northern Sweden. Then it turns 
southward and forms the boundary line between Swe- 
den and Finland until it empties into the Gulf of Both- 
nia. The Finnish people call this part of the river the 
Tornio, but in Sweden the river is called the Torne. 
The Torne is more than 250 miles long. Jons Н. Wvorten 
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TORONTO, tuh RAHN toh, Ontario (pop. 667,706; 
met. area 1,450,000), is the capital of Ontario, and the 
second largest city in Canada. Only Montreal has a 
greater population. Toronto lies on a fine natural har- 
bor along the northwestern shore of Lake Ontario, It 
is the busiest Canadian port on the Great Lakes, The 
towering skyscrapers of downtown Toronto make an 
impressive skyline. 

About one third of the manufacturing industries of 
Canada lie within a 100-mile radius of Toronto. The 
city leads in Canadian meat-packing, wholesaling, and 
?nglish-language publishing. Toronto also is an im- 
portant financial center, The Toronto Stock Exchange 
has one of the largest volumes of trade in the world. 
Four of the country's nine federally chartered banks 
have headquarters in the city. 

Many persons consider Toronto the cultural capital 
of Canada. Fifteen national associations of actors, 
architects, artists, engravers, etchers, musicians, pro- 
ducers, and writers have headquarters there. The 
University of Toronto has more students than any other 
Canadian university. The country’s largest library and 
largest museum are also in Toronto. The Canadian 
National Exhibition, held in late summer in a beauti- 
ful park along the lake, is the world’s largest annual 
fair, 

The Municipality of Metropolitan Toronto, incor- 
porated in 1954, was the first consolidation of metro- 
politan government in North America. Toronto and the 
12 suburbs in the plan kept their local self-government, 
but banded together to work on mutual problems. 
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Árms of Toronto 


Toronto, the capital of On 
tario, stonds near the western 
end of Lake Ontario. Skyscrap. 


ers of the downtown area face 
Toronto Harbor and its busy 
port. tering islands have 


beautifi arks, beaches, and 
Private homes, The provincial 
Parliament Buildings stand in 


the center foreground, 


The Toronto Harbour Commission 


The metropoli- 
miles. 


Toronto covers about 35 square mil 
tan area spreads over about 240 square 


Location and Description 


Toronto is about 40 miles from the western end of 
Lake Ontario. A sandy peninsula jutting into the lake 
helps form a rectangular harbor. Ship channels EU 
lagoons break the peninsula into several islands. e 
islands provide space for recreation with many р 4б 
parks, beaches, resort cottages, hotels, and yacht clubs. 
The Municipal Airport lies on Toronto Island. Т 

The city slopes gently upward for three to four mule 
on what used to be the bed of Lake Ontario. Then ut 
climbs a 75-foot bluff to a higher plain. This bluff was 
once the old lake shore. Many east-west ravines e 
through the city to the lake. They delayed the Eo 
of Toronto, because many streets came to dead ends 
when they met the ravines, Bridges have been ЫШ 
over many ravines to solve this problem. One of the 
best-known bridges is the Bloor Street Viaduct. Й 

The harbor lies at the foot of Yonge Street, an 
beautiful Exhibition Park covers 350 acres to the Е 
Railroad yards and several industrial sites line the lake 
front. The Stock Exchange stands on Bay Street, ше 
financial center of the city. The Bank of Commerce 
and the Royal York Hotel are the tallest buildings In 
Toronto. The 34-stc гу Bank of Commerce ranks among 
the tallest buildings in the British Commonwealth. d 

City Hall, between Bay and Queen streets, орага 
іп 1899. It has a tower 300 feet high topped by Mee 
that measures 20 feet wide. Viljo Rewell, a Finnish 


architect, won a 1958 international competition to 
design a new City Hall and civic square. The building, 
of striking modern design, will rise just west of the 
present City Hall. Other nearby public buildings in- 
clude the City Registry Office, the Armories, the On- 
tario Building, and Osgoode Hall, the seat of Ontario’s 
supreme court. 

The provincial Parliament Buildings stand at the 
head of University Avenue in Queen’s Park. Built of 
brownstone and granite, they opened in 1892. The 
beautiful grounds of the University of Toronto border 
Queen's Park to the west. 


The People and Their Work 


The People. About 70 of every 100 Toronto residents 
are of British origin. Many small nationality groups 
make up the rest of the population. Protestant churches 
claim the membership of about 70 of every 100 persons. 
The Anglican Church, the United Church of Canada, 
and the Roman Catholic Church have the largest 
congregations. 

Work of the People. Toronto is second to Montreal 
as the most important Canadian manufacturing center. 
The annual value of its products totals about $2,000,- 


000,000. Toronto has more than 4,500 manufacturing 
establishments, The city is noted for the variety of its 
products, and the number of small firms. The average 
number of employees in a factory is only 45. "Toronto 
has over 400 subsidiaries of American companies, more 


than in any other city outside the United States. The 
city's factories produce automotive equipment, chemi- 
cals, clothing. concrete products, electrical equipment, 
meat products, other foods and beverages, and hosiery 
and other knit goods. They also make iron and steel 
products, leather goods, machinery, medicines, mineral 
products, and paints and varnishes. Other Toronto 
manufactures include radios, rubber products, sheet- 
metal products, ships, soaps, and wood products. 


Transportation and Communication 


Toronto handles over 2,100,000 tons of foreign cargo 
each year, more than any other Canadian Great Lakes 
port. Annual tonnage totals about 4,500,000 tons. The 
port has about 12 miles of docks. 

The Canadian Pacific and the Canadian National 
railways serve Toronto. The Municipal Airport on 
Toronto Island has a seaplane base in addition to land 
runways. Malton Airport, about 15 miles northwest of 
the city, also serves Toronto. Construction began in 
1958 on a new International Airport, also located at 
Malton. 

Toronto's subway, 43 miles long, was the first 
Canadian underground rapid-transit railway. It opened 
in 1954, and runs under Yonge Street. Construction 
began in 1959 on a 10-mile subway east and west 
under Bloor Street. The city also operates streetcars 
and buses. ; 

Many books and several national magazines are 
printed in Toronto, the center of Canadian English- 
language publishing. Magazines include The Financial 
Post, Saturday Night, Chatelaine, and Maclean’s Maga- 
zine. The leading daily newspapers are the Globe and 
Mail, Daily Star, Telegram, and the Shing Wah Daily 
News, a Chinese paper. The city has several radio 
stations. One of Canada’s first two television stations, 
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CBLT, began broadcasting from Toronto in 1952. The 
other pioneer TV station was СВЕТ in Montreal. 


Schools and Libraries 


Schools. The metropolitan Toronto public-school 
system consists of about 340 elementary schools and 
60 high schools, There are also a number of private 
schools, including Bishop Strachan School, Branksome 
Hall, Havergal College, and St. Mildred’s College for 
girls; and Andrew’s College and Upper Canada College 
for boys. The University of Toronto is Canada’s largest 
university. In 1921, Frederick G, Banting and Charles 
H. Best discovered insulin in a laboratory of the univer- 
sity. Other institutions include the National Ballet 
School, Ontario College of Art, Ryerson Institute of 
Technology, and many business and trade schools. 

Libraries. The Toronto Public Library, Canada’s 
largest, has more than 900,000 volumes. It owns the 
Osborne Collection, an outstanding collection of early 
children’s books, and the John Ross Robertson collec- 
tion of prints and pictures illustrating Canadian history. 
The library has about 20 branches throughout the city. 
Other libraries include those of the University of Toron- 
to, the legislature, Osgoode Hall, and the Academy of 
Medicine; arid many business and newspaper libraries. 


What to See and Do in Toronto 


The two-week Canadian National Exhibition, held 
in Exhibition Park, is the largest annual event of its 
kind in the world. Every August and September, about 
3,000,000 visitors enjoy the fair’s agricultural, cultural, 
and industrial exhibits; sports contests; National Horse 
Show; and stage spectacles. The annual Royal Agri- 
cultural Winter Fair is held in the park in November. 

The Toronto Symphony Orchestra performs in 
Massey Hall. Sir Emest Campbell Macmillan served 
as conductor from 1931 to 1956, when he retired and 
was succeeded by Walter Susskind (see MACMILLAN, 
SIR ERNEST CAMPBELL). Other musical organizations 
include the Leslie Bell Singers, Mendelssohn Choir, 
Opera Festival Company, and Royal Conservatory of 
Music. Toronto is the home of the National Ballet of 
Canada. 

The Royal Ontario Museum offers exhibits of ar- 
chaeology, ethnology, mineralogy, and paleontology. Its 
collection of Chinese objects is among the finest in the 
world. The museum ranks as Canada's most important 
public museum. The Art Gallery of Toronto owns the 
country's second largest collection of Canadian paint- 
ings. The largest is in the National Gallery of Ottawa. 

Many tourists visit Casa Loma, an elaborate castle 
on a hill in north-central Toronto. Sir Henry Pellatt, a 
"Toronto stockbroker, built the 98-room Norman castle 
at a cost of about $3,000,000 in the early 1900's. Its 
features include turrets, spires, secret stairways, and a 
stable with mahogany stalls. 

"Toronto has more than a hundred parks. High Park, 
the largest, covers 400 acres of gardens, woods, ponds, 
and picnic and sporting areas. Ferries from the foot of 
Yonge Strect carry crowds to Toronto Island Park. The 
"Toronto zoo is in Riverdale Park. Other parks include 
Alexander Muir Memorial Gardens, Allen Gardens, 
Edwards Gardens, James Gardens, and Queen's Park. 
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The Second Largest City 
in Canada, Toronto was the 


first urban area in North 
America !o consolidate its 
suburbon and city govem- 
ments. It is one of Canada's 
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City of Toronto 
Casa Loma, a 98-room Norman castle in northern 
Toronto, attracts thousands of visitors each year. 


New City Hall was designed by Viljo Rewell of 
Finland for a site just west of the old City Hall. 


Max Fleet 


The Toronto Maple Leafs of the National Hockey 
League play in Maple Leaf Gardens, a large indoor 
arena. 


Government 


Toronto has a mayor-council form of government. 
The voters clect the mayor, the four-member Board of 
Control, and 18 aldermen to two-year terms. The board 
is the executive branch of the council, and the alder- 
men make up the legislative division. 


History 


French Period. The Seneca, a tribe of the Iroquois, 
lived in a village on the site of Toronto during the 
1600's. Toronto is an Indian word which most experts 
say means place of meeting. Two important Indian 


trails crossed at the site about 300 years ago. In the 
1700's, the French established a mission, a trading 
post, and a lort opposite the peninsula that helps form 
Toronto’s harbor. They burned Fort Toronto, also 


called Fort Rouillé, in 1759 to keep the British from 
seizing it during the French and Indian War. The 1763 
Treaty of Paris ended the war and gave all Canada to 
Great Britain. 

English Period. In 1787, Lord Dorchester, the gover- 
nor of Canada, bought land on the peninsula from the 
Indians. A town plot was surveyed in 1788, but no 
settlement took place until 1793. John Graves Simcoe, 
the lieutenant-governor of the newly created province 
of Upper Canada (present-day Ontario), chose the site 
in 1793 as the provincial capital. Simcoe named the 
settlement York, in honor of the Duke of York. In 
1797, the capital moved to York from Newark (now 
Niagara-on-the-Lake). 

Simcoe chose York for the capital because he be- 
lieved its harbor made it safe from military attack. 
However, an invading United States army captured it 
in 1813, during the War of 1812. Partly in reprisal for 
the American burning and plundering of York, the 
British captured Washington, D.C., and burned its 
public buildings. 

York was renamed Toronto in 1834, when it received 
its city charter. It had a population of about 10,000 at 
the time. William Lyon Mackenzie served as the first 
mayor of Toronto. He led the 1837 revolt against the 
British government in Upper Canada (see MACKENZIE, 
Мпллам Lyon). Toronto was the scene of several up- 
risings during the rebellion. 

Toronto began to grow as an industrial center when 
the first steam railroad train set out from the city in 
1853, bound for nearby Aurora. It belonged to the 
Ontario, Simcoe, and Huron Railway, now called the 
Northern Railway of Canada. The discovery of mineral 
wealth in northern Ontario in 1873 added to the city’s 
importance. Its industries produced large quantities of 
War materials for use by the Allies during World Wars I 
and II. 

Municipality of Metropolitan Toronto. Just after 
World War IL, rapid industrial, commercial, and 
residential expansion began in the Toronto area. This 
growth, which also occurred in other parts of Canada, 
resulted from such factors as a higher birth rate and an 
influx of European immigrants. The trend to suburban 
living caused Toronto’s population to overflow into 
12 nearby areas. These suburbs increased in population 


TORONTO, UNIVERSITY OF 


from about 260,000 in 1945 to more than 800,000 by 
1960. The population of Toronto dropped by 30,000 
during this same period. 

The area had an inadequate system of highways, a 
housing shortage, and a lack of water in some com- 
munities. These conditions and various other problems 
led the Ontario legislature to create the Municipality 
of Metropolitan Toronto on Jan. 1, 1954. 'The munici- 
palities involved are the city of Toronto; the towns of 
Leaside, Mimico, New Toronto, and Weston; the 
villages of Forest Hill, Long Branch, and Swansea; and 
the townships of East York, Etobicoke, North York, 
Scarborough, and York. As early as 1897, planning 
boards had studied proposals for a metropolitan organi- 
zation for the Toronto arca. 

The 13 municipalities have self-government in local 
matters, and send representatives to the 25-member 
Metropolitan Council. The council has 12 representa- 
tives from Toronto, 1 from each of the other 12 munici- 
palities, and a chairman. Members are elected for two- 
year terms. Frederick С. Gardiner, a lawyer, was the 
first chairman of the council. The council handles such 
problems as education, highways, housing, metropoli- 
tan parks, sanitation, water supply, welfare services, 
and over-all planning for the area. 

During the first five years of the plan, more than 70 
schools were built, as well as new highways and 
bridges. Important new highways include the Frederick 
G. Gardiner Expressway along the lake front, and the 
Don Valley Parkway along the Don River. Public 
housing for the aged was built on several sites, as were 
moderate rental units for younger families. The council 
opened several new parks, including two golf courses. 
It began to develop Toronto Island into one of the best 
recreational areas in North America. The council also 
doubled the water supply to 300,000,000 gallons a day 
and established improved flood-control measures. A 
Juvenile and Family Court opened in 1959. 

The 13 police forces were merged into one Metro- 
politan Police Force in 1957. The unified force receives 
aid from the Royal Canadian Mounted Police when 
necessary. A system of pedestrian crosswalks, intro- 
duced in 1958, has greatly reduced traffic deaths and 
accidents. A detailed study of proposed developments 
for the next 20 years was published in 1960, It included 
a far-reaching program of public works that were 
designed to keep pace with the growth of the Toronto 
area. Lorna К. PROCTER 
TORONTO, UNIVERSITY OF, is a coeducational 
school at Toronto, Ontario. It is the largest university 
in Canada. It awards bachelor’s, master’s, and doctor’s 
degrees. Divisions include liberal arts, medicine, en- 
gineering, household science, education, forestry, music, 
dentistry, nursing, social work, law, hygiene, pharmacy, 
library science, university extension, physical and health 
education, child study, and occupational and physical 
therapy. Affiliated with the university are colleges of 
agriculture, veterinary medicine, and art, as well as the 
Royal Ontario Museum and Toronto Conservatory of 
Music. The school colors are blue and white. Athletic 
teams are called Varsity Blues. The school song is “The 
Blue and White.” For enrollment, see САМАРА (Edu- 


cation [table]). Murray С. Ross 
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TORPEDO, tawr PEA doh, is a self-propelled, cigar- 
shaped, underwater weapon used to blow up ships. 
Torpedoes are highly complicated, designed to combat 
fast-moving warships and merchant ships. Modern tor- 
pedoes are difficult to detect and are extremely versa- 
tile. They can be launched from submarines, surface 
vessels, or aircraft. They can even ride piggy-back on a 
rocket to distant target areas. 

Torpedoes vary in size, weight, and mechanical ap- 
paratus, according to the purpose for which they are 
intended. Some are designed for attacking large groups 
of cargo vessels shielded by warships, Other torpedoes 
are used in hunting deep-running submarines and air- 
craft carriers, or in unique battle situations. 

How a Torpedo Operates. A conventional torpedo 
usually has four sections. The nose contains acoustic and 
electronic devices by which the torpedo hunts and pur- 
sues an enemy vessel. The warhead includes the explo- 
sive charge and the mechanism that makes it explode. 
The energy section holds the battery and the electric 
motor or engine. The afterbody houses the control and 
propulsion units. 

Some torpedoes are launched from a tube or rack 
that points the torpedo toward a target or target arca. 
As the torpedo leaves the launcher, a starting lever in 
the torpedo puts the energy section into action. At the 
same time, power flows to the propulsion unit that 
drives the torpedo forward, and to the control units 
which stabilize the torpedo. As the torpedo speeds 
toward the target zone, the explosive mechanism in the 
warhead automatically becomes armed. Acoustic 
"ears" or hydrophones hunt for the sounds made by the 
propellers or machinery of a distant ship. When the 
hydrophones pick up an enemy ship by its noises, the 
torpedo is within acquisition range. At this point, it leaves 
its hunting course and goes straight to the target. It 
explodes either magnetically, when it nears the ship’s 
hull, or upon impact, when it strikes the hull. 

A special-purpose torpedo with most of these features 


A Modern Torpedo carries power, steering, and detonation 
equipment, as well as a high explosive charge. The hydrophone 
detects sound vibrations from a target ship's engines, and guides 


Electronic Panel 


Climb-Angle Switch 


Hydrophone Exploder 
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Combustion Flask 


can be guided by wire to its target. The torpedo un. 
winds a reel of wire as it travels to the target area, The 
attacking ship sends steering signals over 


the wire, 
aiming the torpedo at a target at close range, 


Another special type is the antisubmarine rocket or 
ASROC. This weapon system detects a submarine at 
long ranges and quickly computes its course and speed, 


Then it launches a rocket-propelled ballistic missile con- 
taining either an acoustic-homing, or s "und-detecting, 
torpedo or a depth charge. The rocket and other parts 
fall away in the air. In the water, the ac oustic-homing 
device guides the torpedo to its target. A depth charge 
explodes at a predetermined depth. 

On the outside, present-day torpedoes resemble earlier 
ones. On the inside, the torpedo is vastly different, 


Modern warfare demands weapons that can operate on 
a broad scale and that have a high degree of reliability, 
World War II torpedoes were of simple mechanical or 
electrical design. They were aimed at surface vessels 


only, and they ran a straight course. They left a telltale 
wake of air bubbles behind them, and made a detect- 


able noise as they traveled. These torpedoes could 
easily be evaded by a maneuvering ship. Today's tor- 
pedoes leave no wake behind them, and can track ships 


making evasive maneuvers. 

History. A number of men contributed to the inven- 
tion of the torpedo. David Bushnell, an American, tried 
unsuccessfully to blow up British warships with tor 
pedoes in 1776. In the early 1800's, the great American 
inventor, Robert Fulton, successfully blew up several 
ships with his torpedo, but there was little interest in it. 
In 1864, a Captain Luppis of the Austrian Navy took 
a plan for a torpedo to the famous Scottish engineer, 
Robert Whitehead. By 1868, Whitehead had developed 
the first real torpedo. Powered by compressed air, it was 
completely self-propelled. Today’s torpedo designs in- 
volve so many fields of science, and are so complicated, 
that it is not possible to credit the modern torpedo to 
any one man. PauL D. STROOP 

See also Deprun CHARGE; GUIDED MissiLg; PT Boat; 
SUBMARINE; TORPEDO Boat. 


the torpedo to the source of the sound. An air flask supplies oxy- 
gen, or air, needed to burn the fuel in the engine. The small 
engine turns propellers that push the torpedo through the water. 


U.S. Navy 
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TORPEDO, or ELECTRIC RAY, is the name of a par- 
ticular kind of ray which lives in warm seas. The name 
of this fish comes from its ability to give off electricity 
from special glands just behind its head and gills. The 
body of the fish is flat and broad, and ends in a slender 
tail. The torpedo uses its strange power to stun small 
fish and to defend itself. The shock from a full-grown, 
healthy torpedo is powerful enough to stun a man for a 
moment. Scientists do not understand exactly how the 
electric organs in this fish become charged. 

Scientific Classification, The torpedo belongs to the 
family Torpedinidae. The Atlantic Coast torpedo, also 
called the crampfish, is genus Tetranarce, species occiden- 
lalis. The Pacific Coast torpedo is classified as T. cal- 


ifornica. LEONARD P. ScHULTZ 
TORPEDO BOAT is a small speedy war vessel that 
carries torpedoes as its chief weapon. The first successful 


torpedo boat built in the United Stateswas the Lightning, 
made at Bristol, R.I., in 1876. In the United States 
Navy, torpedo boats now are called PT boats, See also 
PT Boar; TORPEDO. 

TORQUE, tawrk, is a unit that measures rotational 
motion around an axis. It is the product of a force and 
the moment arm of the force. The moment arm is the per- 
pendicular distance from the axis to the line of action 
of the force. The effectiveness of a force is directly pro- 
portional to the distance between the axis and the line 
of force. Por example, the force doubles if the distance 
from the axis is doubled. For this reason, a wheel turns 
easier as the force moves farther from the axis. See also 
Force; LEVER. ROBERT L. WEBER 

TORQUEMADA, tawr kay MAH dah, TOMAS DE 
(14902-1498), was the first inquisitor-general of Spain. 
He was born in Valladolid and became a friar preacher 
in the Dominican monastery there. For 22 years he was 
prior of the monastery of Santa Cruz, at Segovia, and 
was conlessor to Isabella, later queen of Spain. Torque- 
mada was assistant to the inquisitors when the Inquisi- 
tion was established in Spain in 1478. In 1483 he became 
inquisitor-general for all Spanish possessions. 

Torquemada was zealous for political as well as reli- 
gious reasons. He believed suppression of heretics was 
the only way to bring about political unity in Spain. 
During his 18 years as inquisitor-general, 2,000 persons 
were actually executed on a charge of heresy, most of 
them by strangulation, after which their bodies were 
burned. The pope rebuked his severity, and Torque- 
mada frequently had to send embassies to Rome to 
defend his methods. He took part in the expulsion of 
the Moors from Spain, and was largely responsible for 
driving out the Jews. The 800,000 Jews had been the 
most prosperous commercial class in Spain, and the loss 
to the country was inestimable. Torquemada was in- 
tensely unpopular, and had to keep himself well 
guarded. He finally retired to a Dominican monastery 
at Avila. To this day his name is often used to stand for 
wanton cruelty. FULTON J. SHEEN 

See also INQUISITION. 

TORRANCE, Calif. (pop. 100,991; alt. 75 ft), is a 
residential and manufacturing city in southern Cali- 
fornia. It lies about 15 miles south of downtown Los 
Angeles (see CALIFORNIA [color map]). The city's chief 
products include oil-well machinery, petroleum prod- 
ucts, and steel, Torrance has commercial greenhouses, 
oil wells, and railroad-repair shops. 


TORRES STRAIT 


Torrance was established in 1911, and incorporated 
as a city in 1921. It has a mayor-council form of 
government. GEORGE SHAFTEL 

TORRENS, LAKE. Sec LAKE TORRENS. 

TORRENS RIVER is located in South Australia. It is 
50 miles long and flows into the Gulf of St. Vincent. 
The river passes through Adelaide, and adds beauty to 
the city’s park system. Lake Torrens and the Torrens 
River have no connection. 

TORRENS SYSTEM is a system of registering titles to 
real estate. It is named for Sir Robert Torrens, who in- 
troduced it in South Australia in 1858. It has not been 
widely used in the United States. But nations of the 
British Commonwealth and Europe have adopted it. The 
purpose of the system is to make the transfer of landed 
property as simple and safe as the transfer of other 
property, and to end repeated examination of titles. 

A bureau or court of registration, supervised by a 
registrar, operates the system. An examiner of titles 
usually works with the registrar. The system substitutes 
public registration for conveyancing, or transferring prop- 
erty by deeds and other written documents. 

Under the Torrens system, the owner of a piece of 
land files a petition with the registrar to have his land 
registered. Searchers make a full inquiry into the title. 
If they find no flaw, the registrar issues a certificate of 
title, which a court cannot set aside or overcome. There- 
after, the official certificate of title will always show the 
state of the title and the person who holds it. If some- 
one later proves to have just claim against the property, 
an insurance fund pays him. Fees charged for registra- 
tion maintain the fund. 

In the United States, the first Torrens Act was passed 
by the legislature of Illinois in 1897, From time to time, 
other states have adopted the system. Since each state 
has its own system of registering titles, the Torrens acts 
vary. Few states use this system today. 

In Canada. In 1861, Vancouver Island adopted a 
system of land registration based upon the Torrens 
system. When Vancouver became a part of British 
Columbia, in 1866, the entire province continued the 
system. The provinces of Alberta, Manitoba, Nova 
Scotia, Ontario, and Saskatchewan also use the Torrens 
title system. WILLIAM TUCKER DEAN 

TORREÓN, rawr reh AWN (рор. 128,976; met. area 
195,000; alt. 3,740 ft.), is the commercial center of the 
chief cotton- and wheat-growing region of Mexico. The 
city stands on the banks of the Nazas River in the north- 
central part of the country (see Mexico [map]). The 
city has textile and flour mills, and large smelters that 
refine silver, zinc, lead, and arsenic. Torreón was 
founded in 1887. Јонх А. Crow 

TORRES STRAIT, 7AWR us, is a waterway that 
separates Papua, New Guinea, from Cape York Penin- 
sula, Australia. Torres Strait enters the Pacific Ocean 
through the Coral Sea. It flows into the Indian Ocean 
by way of the Arafura and Timor seas. To the south, 
it leads into the channel between the Great Barrier Reef 
and the Australian mainland. For location, see AUS- 
TRALIA (color map). The strait is 90 miles wide and 
filled with shoals, reefs, and a number of islands. The 
Spanish navigator. Luis Vaes de Torres, discovered 
Torres Strait in 1606. F. С. WALTON міти 
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TORRICELLI, EVANGELISTA 


TORRICELLI, ¿ahr ih SELL "ih, or tahr ih CHEL ih, 
EVANGELISTA (1608-1647), was an Italian mathema- 
tician and physicis. He became known for his dis- 
covery of the principle of the barometer in 1643. He 
also improved the microscope and telescope. Torricelli 
was born in Faenza. He followed the great physicist 
Galileo as professor of philosophy and mathematics at 
the Florentine Academy and as mathematician to the 
grand duke of Tuscany. He wrote Opera Geometrica 
(1644). CARL Т. CHASE 

See also BAROMETER; GALILEO. 

TORRID ZONE. See TROPICS; ZONE. 

TORSION BALANCE is a device for measuring small 
forces of push or pull. A torsion balance sets an unknown 
force against the resistance to axial twist in a wire or 
fiber of small diameter, and measures the twist. 

In practice, a torsion balance consists of a fine strand 
of quartz or sometimes a fine wire of steel or gold. This 
wire is mounted on a holding mechanism that can be 
rotated in a horizontal plane, to bring the torsion bal- 
ance to its zero setting. Suspended from the lower end of 
the fiber is a horizontal or 45-degree pendulum bearing 
two balls of a heavy noncorrosive substance, generally 
gold, lead, or stainless steel. When the force to be 
measured is permitted to act on these balls, they swing 
about, twisting the fiber. A tiny mirror mounted at the 
junction of fiber and pendulum reflects a beam of light. 
By noting how much this reflection moves from zero as 
the force acts, one measures the amount of torsion in 
dynes or other convenient units. It is necessary to cali- 
brate the instrument first by twisting it with known 
forces. "These tests must be repeated often, because 
changes in the molecules’ structure in the fiber may 
occur. 

Scientists use torsion balances chiefly in measuring the 
strength of the earth’s gravity. Prospectors for oil and 
other buried minerals use one form, of rugged construc- 
tion, where gravity differences denote the presence of a 


valuable substance. E. А. FESSENDEN 


TORSION SUSPENSION 


Chrysler Corp. 


TORSION BAR SUSPENSION is a method of absorb- 
ing shock in automobiles. When a car with coil Springs 
strikes a bump, the coils press closer together and absorh 
the shock. In torsion suspension, a torsion bar replaces 
the coils in the front end of the car. A torsion bar iş 
actually a coiled spring that has been straightened. The 
bar has great elasticity and can withstand the same 
amount of stress as a spring. But, whereas a spring 
presses together to absorb shock, a torsion bar is subject- 
ed to torsion, or twisting. 

A torsion bar consists of a steel rod attached to an 
arm from the front wheel. When the car strikes a bump, 
the torsion bar twists to absorb the shock. Torsion bars 
take up less room than coil springs. GEORGE KOETHER 

See also Аотомовпе (The Suspension System); 
SHOCK ABSORBERS; SPRING (metal). 

TORSIONAL STRESS. See STRENGTH OF MATERIALS, 


TORT, tatwrt. If someone injures you “on purpose” or 
through his carelessness, you have the right to collect 
money from him to pay for the damage. His action is 
called a tort. An act is a tort only if the injured person 
can recover money to pay for the injury. 

The law of torts protects your person, your property, 
and your reputation from wrongful harm. If someone 
harms your reputation by making false statements about 


you, you have a right to be paid for the damage caused 
you. Making such false statements is called the tort of 
slander. Other torts include someone’s trespassing on 
your land, taking your car, or deceiving you. The law 
considers that each of these acts violates your rights. 


An act that is a tort may also be a crime. If someone 
shoots you in the leg, you may be paid for the injury. 
But the state may also punish the man for breaking a 


criminal law. N. GRISWOLD 
Related Articles in Wonrp Book include: 
Assault and Battery Negligence Slander 
Damages Nuisance Trespass 
TORTICOLLIS is the medical term for wryneck or 
stiff neck. See RHEUMATISM. 
TORTILLA. See Mexico (Way of Life; picture, Com- 
Meal Tortillas). 


Erwin 


А 
Torsion Bars replace springs in some cars. Twist a piece 
of hose, left, and feel how it twists back. Torsion bars 
work the same way. When a car wheel hits a bump, 
lower left, it twists the bar, The bar then untwists to 
help hold the wheel on the road and keep the car level. 


| 


Edwin C. Weidlieh 
The Egyptian Tortoise has a yellow shell with brown mark- 
ings. It is four inches long, and weighs about eight ounces. 


TORTOISE, TAWR tus, is a turtle that lives in arid 
regions. ‘Tortoises have stumpy legs like those of an 
elephant. Such legs are in contrast to the flippers and 
webbed {cet of water turtles. Tortoises live in dry parts 
of the southeastern United States and in the deserts of 
the southern and southwestern states. During the winter, 
sleep in holes that they dig. These tortoises are 
large, timid animals. They eat plants, and live to a ripe 
old age 

The desert tortoise lives in California, Nevada, Utah, 
Arizona, and Mexico. Berlandier’s tortoise ranges from 
San Antonio, Tex., into Mexico. The gopher tortoise lives 
in the southeastern states. 


Scientific Classification. The tortoise belongs to the 
class Reptilia, order Testudinata, family Testudinidae. The 
desert tortoise is genus Gopherus, species agassizii; Ber- 
landier’s tortoise, G. berlandieri; gopher tortoise, G. poly- 
phemus. Сілғғовр Н, POPE 

See also TURTLE. 

TORTOISE SHELL is used in making various objects 
for ornamentation. It comes from the shell of the hawks- 
bill turtle. See also TURTLE. 

TORTUGAS. See Dry TORTUGAS. 

TORTURE, 7 AWR tyoor, is the use of physical pain to 
make persons confess something or to punish them. 
Great cleverness has been shown in the invention of 
instruments of torture such as the thumbscrew, scourge, 
and rack (see RACK). 

The American Indians and other primitive peoples 
tortured their captives. But the civilized nations of both 
Europe and Asia also made use of torture. Both the 
church and the state used torture in the Middle Ages. 
They made prisoners suffer terrible pain so that they 
would give information or change their religious beliefs. 
Savonarola and John Huss were both tortured before 
they were killed. Torture was a favorite method of the 
Inquisition in Spain. In colonial America, men prac- 
ticed torture during witchcraft trials in Salem, Mass. 

In the 1500s, public opinion began to turn against 
the use of torture. A papal bull in 1816 forbade the 
practice in Catholic countries. The Fascist governments 
of the 1900's revived its use on a large scale. During 
World War II, the Japanese and Germans tortured 
prisoners of war as well as civilians of their own and 
occupied countries. The Communist dictatorships in 
Europe and Asia use a mental torture called “brain 
washing" to wipe out opposition, Armur Evans Woop 


TOSCANINI, ARTURO 


TORY generally means an old-fashioned conservative. 
The name Tory comes from the Irish words 7a ra Ri, 
which mean Come, O King. Irish loyalists who fought for 
King Charles I used the Irish call. 

From the late 1600s until 1832, the two chief political 
parties of Great Britain were the Tories and the Whigs 
(see Wu). The Tories, like the Whigs, believed in a 
government by king and parliament. But, unlike the 
Whigs, the Tories emphasized the supremacy of the king 
rather than of parliament. After 1832, the Conservative 
party succeeded the Tory party. It took over Tory tradi- 
tions, but not Tory policies. 

In the American colonies, people who favored inde- 
pendence used the term Tory for those loyal to King 
George III. 

See also CONSERVATIVE PARTY; LIBERAL PARTY. 

TORY, GEOFFROY. See Book (Printed Books). 

TOSCA. See Opera (Some of the Famous Operas). 

TOSCANELLI, PAOLO. See COLUMBUS, CHRISTO- 
рнек (What Columbus Wanted to Do). 


J. SALWYN SCHAPIRO 


Wide World 


Arturo Toscanini won international recognition for his out- 
standing talent as an orchestral and operatic conductor. 


TOSCANINI, rous kah ЖЕЕ nee, ARTURO (1867- 
1957), an Italian conductor, led some of the world’s 
foremost orchestras and opera companies. Many critics 
and music lovers consider Toscanini the greatest con- 
ductor of his time. His greatness grew from several qual- 
ities. He memorized almost all the major symphonic 
and operatic scores. He conducted with a penetrating 
understanding of each composer’s intent. He displayed 
an almost religious dedication to the highest principles 
of his art. 
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TOTALITARIANISM 


He was born in Parma, Italy, on Mar. 25, 1867. He 
began taking cello lessons at the age of nine and later 
attended conservatories in Parma and Milan. He made 
his debut as a conductor unexpectedly while touring in 
South America as a cellist with a traveling opera com- 
pany. The 19-year-old amazed the company and 
audience when, on last-minute notice, he led a perform- 
ance of the opera Aida from memory. 

In 1898, Toscanini became the principal conductor 
of La Scala in Milan. Giulio Gatti-Casazza, the director 
of La Scala, left in 1907 to become general manager of 
the Metropolitan Opera Company in New York City. 
Toscanini followed him in 1908, and conducted at the 
Metropolitan until 1915. He returned to Italy and to 
La Scala, where he conducted and served as artistic 
director from 1921 to 1931. In 1928, he became con- 
ductor of the New York Philharmonic-Symphony 
Orchestra, which he led on a European tour in 1930. He 
conducted at the Bayreuth Festival in 1930 and 1931, 
but refused to appear there in 1933 when the Nazis were 
in power. Previously he had refused to conduct the 
Fascist anthem in Italy in 1922. 

Toscanini led performances at the Salzburg Festival 
in Austria from 1934 to 1937. He again returned to 
La Scala in 1946 to lead a series of fund-raising concerts 
to rebuild the war-torn opera house. From 1937 to 
1953, Toscanini was musical director of the National 
Broadcasting Company Symphony Orchestra, which 
was organized especially for him. He retired in 1954, 
and died in New York City. Davin Ewen 

TOTALITARIANISM is a form of government in which 
the state controls all phases of the people's lives. Totali- 
tarianism allows only one party, headed by an absolute 
leader. He maintains his power over the party and the 
rest of the people by force and violence. Freedom of 
religion does not exist. The state permits only those 
churches and ministers that cooperate with it. Free 
labor unions are outlawed. The tuling party dictates the 
country’s economic policy. The government strictly 
controls all means of communication. It usually abol- 
ishes private schools, and forces public schools to teach 
the party line, or ideas and policies approved by the 
party. Communist Russia established the first modern 
totalitarian state in 1917. Other modern totalitarian 
states included Nazi Germany, from 1933 to 1945, and 
Fascist Italy, from 1925 to 1945. WILLIAM EBENSTEIN 

See also Government (A Comparison). 

TOTALIZATOR. See HORSE RACING (Betting). 

TOTEM, ТОН tuhm, is a symbol for a tribe, clan, fam- 
ily, or a person. The Ojibway, or Chippewa, Indians 
first used the term for the animals or birds associated 
with their clans. The clan totem may be a bird, fish, 
animal, plant, or other natural object. The clan usu- 
ally considers the totem holy and prays to it. Sometimes 
the group considers the totem as an ancestor of the clan. 
A clan may have rules against killing or eating the spe- 
cies to which the totem belongs. Its members are often 
known by the name of the totem, Totemism, as a form 
of religion, is widespread among primitive tribes. 

Many American Indian tribes, particularly those of 
the Pacific Northwest, carved the family and clan em- 
blems on totem poles. The tribe held a potlatch, or 
feast, when the totem poles were put up. 
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Courtesy of the American Museum 
of Natural History 


A Massive Totem Pole carved 
by Indians on the Queen Char- 
lotte Islands has bold features. 


A Giant Oyster Totem Pole, 
carved by Indians, stands at 
Saxman in southeastern Alaska. 


Totem poles may be seen in Vancouver and Vic 
toria, B.C.; Seattle, Wash.; the Chicago Natural His- 
tory Museum and Lincoln Park in Chicago; and the 
American Museum of Natural History, in New York 
City. 

See also Вкттвн Corumera (color picture); INDIAN, 
AMERICAN (color picture, Northern Fishermen). 


Frep EGGAN 


TOUCAN, 100 KAHN, is a bird that lives in tropical 
America. It has an enormous, brightly-colored beak. 

There are three main types of toucans. One type has a 
black back, brightly colored throat, and scarlet and 
yellow feathers on its tail, The second kind is mostly 
green. The third type has a greenish-black back and 
yellow underparts crossed with one or two scarlet bands. 
The most remarkable species is the curl-crested toucan. Its 
head is unique because it is covered by curled feathers 
that look like patent leather. 


Toucans feed chiefly on fruit, which they reach with 
heir long beaks. The beaks are very light, because they 
are filled with air cells. The tongues are long and look 
ike a feather. Toucans nest in holes in trees and the 
females lay white eggs. They live in flocks in dense 
forests. Wher many call to each other, their notes sound 
something like the yelping of a pack of hounds. 

Scientific Classification. The toucan belongs to the 
family Ramphastidae. The curl-crested toucan is genus 


Bauharnaisius, species beauharnaisi. RODOLPHE M. DESCHAUENSEE 


See also Bie (color picture, Birds of Other Lands). 
TOUCH, tuch, is the sense which gives us notice of 


contact with an object. It is also called the tactile sense. 
We learn the shape and hardness of objects through 
this sense. Touch gives a person some of his most im- 
portant knowledge of the objects in the world around 
him. Touching an object can also give rise to feelings 
of warmth, cold, pain, and pressure. Free nerve endings 
in the tissue give the sense of pain. Touch, warmth, 
cold, and pain are also called the cutaneous senses. 


Touch was formerly considered one of the five special, 
or exterior, senses. Now it is considered a common, or 
general, sense, because the touch organs are found all 
over the body. 

Kinds of Touch Organs. ‘There are several kinds of 
touch organs, called tactile corpuscles, in the skin and 
mucous membrane. One kind of tactile corpuscle is 
found near hairs, another kind in hairless areas, and 
still another kind in deeper tissues. The sensation occurs 
when an object comes in contact with the sense organs 
and presses them out of shape, or touches a nearby hair. 
Nerves from the organs then carry nerve impulses to the 
brain. Touch is more sensitive in some parts of the 
body than in others. 

This difference is due to the fact that the end organs 
for touch are not scattered evenly over the body, but are 
arranged in clusters. The feeling of pressure is keenest 
where there are the greatest number of end organs. It is 
most highly developed on the tip of the tongue, and is 
poorest on the back of the shoulders. The tips of the 
fingers and the end of the nose are other sensitive areas. 
There are very many end organs in such regions. 

Measurement. Scientists can easily measure keenness 
of touch with the esthesiometer. This instrument looks 
like a compass with two needle points. The tip of the 
tongue can feel both points when they are only 1.1 
millimeters apart—about gis inch. Less-sensitive areas 
feel only one point at this distance. The back of the 
shoulders feels the two points as a single one until they 
are 66 millimeters apart—about 2.6 inches. 

The end organs for warmth, cold, and pain are also 
distributed unevenly over the skin and mucous mem- 
brane. A person can discover this for himself by running 
some pointed metal instrument over his skin. All the 
instrument is colder than the skin, but it feels cold only 


TOULOUSE 


at some points. At others it is simply felt as pressure. 
Many objects act on several of the senses at once. For 
example, a hot iron would cause a sensation of pain, 
heat, and touch. 

Scientists estimate there are 3,000,000 to 4,000,000 
pain points, 500,000 touch points, 150,000 cold points, 
and 16,000 warm points on the body. It is possible to 
map out the different spots for the four cutaneous senses 
on any area of human skin. W. B. YOUMANS 

See also ANIMAL (Animal Sense Organs); PAIN. 

TOUCH FOOTBALL. Sec FoorBALL (Other Kinds of 
Football). 

TOUCH-ME-NOT is a yellow wild flower which grows 
in low, damp land in the castern and central parts of 
the United States. Its ruffle-edged petals spread grace- 
fully downward from the stem, somewhat like an 
orchid. Behind the blossom and growing from the base 
of the petals is a long spur in the form of a hollow tube. 
This spur curves inward on the spotted touch-me-not, 
but spreads outward on the pale touch-me-not, and the 
yellow is lighter. The plant probably is named touch-me- 
not because its seed pods fly open at the slightest touch. 

Scientific Classification. The touch-me-not belongs to 
the family Balsaminaceae. It is genus Impatiens. The spotted 
touch-me-not is I. biflora; the pale touch-me-not is I. pal- 
lida. MARCUS MAXON 

See also BALSAM, GARDEN. 

TOUCHDOWN. Scc FOOTBALL (Scoring). 

TOUGALOO SOUTHERN CHRISTIAN COLLEGE is a 
coeducational school for Negroes at Tougaloo, Miss. It 
offers courses in liberal arts and pre-engineering. Gradu- 
ates receive A.B. or B.S. degrees. Founded in 1869, Tou- 
galoo was the first Negro college in Mississippi to be 
accredited by the regional accrediting agency. For en- 
rollment, see UNIVERSITIES (table). Н. C. WARREN 

TOULON, too LAHN (pop. about 126,000; met. area, 
175,000), is the chief French naval port of the Medi- 
terranean Coast, and is 29 miles southeast of Marseille. 
For location, see FRANCE (color map). The docks at 
Toulon cover almost 800 acres. Its deepwater floating 
docks accommodate the largest ships. The French Navy 
destroyed its fleet in the harbor at Toulon when the 
Nazis tried to seize the ships during World War П. 
Points of interest in Toulon include the Church of 
Saints Marie-Majeure. The city’s chief industries are 
shipbuilding, lacemaking, fishing, iron and copper 
manufacturing, petroleum refining, tanning, brewing, 
and, nearby, the cultivation of grapes. Plants there also 
produce chemicals, footwear, furniture, clothing and 
flour products. Epwarp W. Fox 

TOULON, SIEGE OF. See Narorron I (Early Years). 

TOULOUSE, тоо LOO (рор: about 264,000), lies 380 
miles south. of Paris. For location, see FRANCE (color 
map). The city carries on a large trade in grain, wine, 
tobacco, cannon, vehicles, and farm. machinery. Plants 
there manufacture chemical fertilizers, airplanes, 
hosiery, shoes, glassware, perfumes, and tin cans. Other 
important industries include flour milling, printing, 
canning, and paper milling. The university at Toulouse, 


founded in 1229, is the second oldest in France. 
Toulouse also has the literary “Academy of Floral 
Games,” founded in 1324- The tomb of St. Thomas 


Aquinas is located in Toulouse. Epwarp W. Fox 
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Bettmann Archive 
Henri de Toulouse-Lautrec, left, 
made posters of Paris night life 
for cabarets in the French capital, 


TOULOUSE-LAUTREC, тоо LOOX тон TREK, 
HENRI DE (1864-1901), was a French painter, lithogra- 
pher, and designer of posters. He is best known today 
for his vivid posters and paintings of singers, actors, and 
other music hall performers in Paris at the end of the 
1800's. He also painted circus performers, nudes, portraits, 
and views of dance hall interiors. He painted and drew 
with heavy outlines. One of his paintings, Zn the Circus 
"ernando: T he Ringmaster, appearsin color in the PAINTING 
article. 

Toulouse-Lautrec was born into the old and wealthy 
family of the Counts of Toulouse at Albi, France. He 
broke both thigh bones in riding accidents as a young 
boy. This left him physically deformed. He turned to 
drawing while recovering. He then began to paint, and 
studied under several art teachers, By 1884, his work 
had been influenced by Japanese prints and the Im- 
pressionist group, particularly Edouard Manet and 
Edgar Degas (see Manet, Épovanp; Decas, EDGAR). 

Toulouse-Lautrec found vivid subject matter among 
performers in the Paris cabarets. He also found accept- 
ance for his own worth without regard for his ugly, 
dwarfish appearance, In 1891, he began to design litho- 
graphic posters in a brightly colored style for these per- 
formers. He also did color lithographs for a literary 
magazine (see LITHOGRAPHY). Heavy drinking weak- 
ened Toulouse-Lautrec, so that he was sent to a sani- 
tarium in 1899. But he resumed his old way of life, 
suffered a stroke, and died at 37- 

TOUPEE. Sce Уус. 
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TOURMALINE, TOOR muh lin, is а hard mineral that 
is found in deposits of coarse granite, called pegmatite 
dikes. Tourmaline is the gem for October. It is formed in 
crystals which usually have six sides. It is harder than 
quartz and scratches glass easily. There are three types 
of tourmaline, which are classed according to the min- 
eral oxides which give them their color. There аге black, 
or iron tourmalines; brown, or magnesia tc urmalines; and 
the alkali tourmalines, which range її rich reds 
through various shades of greens and blues. Pink and 
red tourmalines are known as rubellite. and are the 
most desirable tourmaline gems. Colorless tourmalines 
are called achroite. The blue gems are called indicolite, 
while the green ones are known as tourmaline. 

Some tourmalines have two or more lors—either 
sharply distinct or blended—in the same crystal. Often 


the crystals have a different color when vicwed length- 
wise than they have across the longest part. This is an 
important factor in the cutting of gems. 

Probably the best and most colorful tourmaline came 
from Maine, in the region around West Paris. Large 
tourmalines were once found in large quantities in San 
Diego and Riverside counties, California. The Ural 
Mountains, the island of Elba, Brazil, Southwest Africa, 


Ceylon, and Madagascar are all famous for bright- 
colored tourmalines, 

Tourmaline plays an important part in science. When 
the gem is exposed to heat and pressure, it becomes elec- 
trically charged, and is used in electrical instruments. 
Dark green transparent tourmaline is one of the few sub- 
stances known which will absorb some vibrations, or 
directions, of light. This produces polarization of the 
remainder of the light which this doubl -refracting 
gem transmits. 

See also PoLARIzED Licur. 

TOURNAMENT, TOOR nuh ment, is a contest of skill. 
Today, athletes hold tournaments whe су show off 
their skill in games and sports. Series of games lasting 
several days also are called tournaments. Champion- 
ships in many sports are decided by tournaments. 

In the Middle Ages a tournament was an armed con- 


FREDERICK Н, Рооон 


The Later Medieval Tournaments were battles between 
knights who used blunted lances and tried to unseat their oppo- 


nents. Tournaments were exciting social events in those days. 
Brown Bros. 


lict between two groups of knights. A tournament was 
ike actual warfare, except that it was staged as a dra- 
matic performance or show would be. Knights and 
adies gathered to watch the tournament. The fighters 
observed certain rules and fought on horseback. Blood 
was shed, and often the fighters were killed, Most tour- 
naments were sponsored by some great baron. The 
knights who took part might represent two countries or 
two important families. The winners took their op- 
onents armor and horses or accepted a ransom for 
them. In the later Middle Ages, tournaments became 
nlite contests. Picturesque ceremonies and words of 


raise from the ladies became more important than the 
actual fighting. Battles called jousts, between individual 
knights, became popular. 


Good descriptions of tournaments may be found in 
romantic novels of the period, such as those of Chrétien 
de Troyes, and historical records, such as those of Jean 
Froissart. The most famous tournament in literature is 
probably the one which is vividly described in Ivanhoe, 
a novel by Sir Walter Scott. WILLIAM F. MCDONALD 

TOURNIQUET, TOOR nuh ket, is the name for a de- 
vice used to check bleeding in a wound, or to stop the 
flow of blood during an amputation. In an emergency, 
asimple tourniquet can be made from a stocking, hand- 
kerchief, triangular bandage or other piece of cloth, 
and a short stick. 

When an artery is cut, the blood spurts out. Tie the 
cloth loosely around the limb near the wound, Then 
slip a short stick under the cloth and twist the stick, 
tightening the tourniquet, until the bleeding is checked. 
It is best to place a firm pad directly over the artery 
before applying the tourniquet. A tourniquet should be 
used only when bleeding from a wound threatens а рег- 
son’s life, and when it cannot be controlled by any other 
method. Once a tourniquet is applied, it should not be 
removed, no matter how long it has been on, until it 
can be removed by a physician who is prepared to check 
the bleeding by other means. A tourniquet left on for 
too long may cause gangrene of the limb. Pressure ap- 
plied to the artery may stop bleeding when a tourniquet 
is not available. BENJAMIN F. MILLER 

See also BLEEDING; First Arp (picture, Bleeding). 

TOURS, toor (pop. about 80,000; met, area, 116,000), 
is the market-city capital of the department of Indre-et- 


| TOURNIQU 


A clean folded handkerchief 
makes a good tourniquet. 


а 44 Loop 


TOUSSAINT L'OUVERTURE 


Loire. The city stands in the Loire Valley, 125 miles 
southwest of Paris. For location, see FRANCE (color map). 
Its industries include printing, leather goods, pottery, 
chemicals, and machinery. Tours is also an important 
regional transportation and commercial center, with 
trade in wine, fruit preserves, and grain. Many tourists 
visit the famous castles located nearby. 

Tours, which started as the Roman town Caesaro- 
dunum, was the scene of a great battle in 732. In that 
year, the Christian Franks defeated the Moslem Moors. 
Tours served as the seat of the French government for 
a time during World War П. Epwarp W. Fox 

TOURS, BATTLE OF. See Army (Famous Land Bat- 
tles of History). 

TOUSSAINT L'OUVERTURE, 700 SAN LOO VEHR 
TYOOR (1743-1803), PIERRE DOMINIQUE 'TOUSSAINT- 
Вкќра, was a Negro revo- 
lutionist and general who 
became ruler of Haiti. His 
parents were Negro slaves. 
He was a slave himself until 
he was almos 50 years old. 
His name, L'Ouverture 
(The Opening), was taken 
from a remark by the 
French governor of Haiti, 
that “this man finds an 
opening everywhere," re- 
ferring to his ability to break 
through enemy lines. 

The island of Haiti was 
at that time a French col- 
ony. After the news of the revolution in France reached 
Haiti, various uprisings took place. A slave revolt broke 
out in 1791, in which Toussaint soon became a leader. 
The Negro army first fought with France. But in 1793 
the National Convention in France proclaimed freedom 
to all the slaves. Toussaint then came to the aid of the 
French against the Spanish and the British, who were 
fighting the French in Haiti. 

In 1799, a civil war broke out between the Negroes 
and the half-breeds, or mulattoes. Toussaint, as leader 
of the full-blooded Negroes, soon found himself the 


Consulate of Haiti 
Toussaint L’Ouverture 


| A Folded Handkerchief is placed loosely around the arm and tied. The 
stick is inserted and twisted, stopping blood circulation in the lower arm. 
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ruler of the island. He ruled rather wisely, and under 
him Haiti enjoyed a period of much prosperity. 

Meanwhile, in 1802, Napoleon signed the Peace of 
Amiens, which freed his hands in Europe for a time. He 
decided to subdue Haiti, and announced the re- 
establishment of slavery. Toussaint resisted this decision, 
and Napoleon sent a powerful expedition against him. 
"Toussaint was captured, But he was freed on condition 
that he would not work against the French again. He 
was later caught in a plot against the French and was 
taken to France. He died in prison. Dos.» E. Woncesn 

See also Harrr (Independence; picture, Toussaint 
L'Ouverture). 

TOWER. In carly times, men discovered that in battle 
those on higher places had the advantage over those 
below. They also found out that signals traveled farther 
when given from high places. Accordingly they built 
higher places in their walls. These higher portions 
came to be called towers. Many early people worshiped 
the sun and stars, and. when they lived on flat plains 
they built towers so that the priests could come nearer 
to their gods. 

At first, towers were used only for observation, for 
defense, and for worship. Later they were built as orna- 
ments and for other purposes. Today, tall buildings, 
such as skyscrapers, are sometimes called towers. Other 
towers that stand by themselves include campaniles (bell 
towers), pagodas, and lighthouses. Lighthouses are built 
like towers so that the light at the top may be seen from 
a long distance. The Pharos of Alexandria was the most 
famous lighthouse of ancient times (see ALEXANDRIA). 

In the early Middle Ages, bells began to be used to 
call people to church services. Later, these bells were 
hung in towers that were close to, or sometimes part 
of, the church building. Perhaps the most famous 
bell tower in the world is the campanile of the cathedral 
at Pisa, Italy, known as the Leaning Tower. Another 
well-known tower is the campanile of the Cathedral of 
Saint Mark in Venice. Many bell towers are famous 
works of architecture. Belfry towers, set in town squares, 
became common when towns and cities became free 
from the rule of feudal lords. They were symbols of 
this new freedom. The town of San Gimignano in Italy 
is famous for its many towers. 

Many Eastern religions use towers as part of their 
religious buildings. The Moslem mosques have minarets, 
or prayer towers. The pagodas of China and India are 
distinctive towers that reflect the religion of Buddhism. 

One of the most famous towers of present times is the 
984-foot Eiffel Tower of Paris. It was built for the Paris 
Exposition of 1889, and is characterized by daring use 
of iron as a building material. When built, it was the 
tallest building in the world. CARL K. HERSEY 


R 


Related Articles in WorLD Book include: 


Famous TOWERS 


Eiffel Tower 


| Singing Tower 
Leaning Tower of Pisa 


Tower of London 


Types or Towers 


Campanile Pagoda 
Lighthouse Shot Tower 
Minarct "Tower of Silence 


TOWER OF BABEL. See BABEL, TOWER OF. 
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jurist Office 


An Ancient Round Tower rises from a cemetery in Ardmore, 
Ireland. The stone tower attracts many tourists every year. 


Tower of David in Jerusalem Stands Near Jaffa Gate. 


The Art Institute of Chicago 


TOWER OF LONDON is a group of stone buildings in 
the East End of London. It includes an ancient fortress, 
a dark prison, and a former royal residence. It stands 
on the north bank of the Thames River. 

A shallow moat, or ditch, and a high stone wall sur- 
round this ancient and famous group of buildings. The 
buildings have great thick walls. The structure is so 
strong that in former days it could have held off a whole 
army. The British War Department now uses the build- 
ings chiefly as a show place and as a museum. The great 
collection of armor in the museum was started by 
Henry VIII in the 1500's. 

The Tower of London holds a leading place in Eng- 
lish history. Many famous persons were held prisoner 
in the damp. dark cells of its prison. Lady Jane Grey 
came up through the Traitor's Gate on the Thames to be 
beheaded. Here also young Edward V and his brother, 
the Duke of York, reportedly were smothered with pil- 
lows by order of their uncle, Richard III. Sir Roger 
Casement, а leader of the Irish rebellion of 1916, was 
imprisoned in the Tower until his execution. 

The Tower of London also houses the royal jewel 
office, Here the crowns, scepters, and other glittering 
royal treasures of the English rulers, known as the re- 

galia, are closely guarded. The men who guard the 
Tower of London are called Yeomen Warders (see 
YEOMAN). TALBOT HAMLIN 

TOWER OF SILENCE is a platform on which the 
Parsis of India place the bodies of their dead for the 
vultures to eat. The custom is part of the Zoroastrian 
faith in which the Parsis believe. Today it is much less 

common than it once was. Most of the towers of silence 
are no more than зо feet high. They are built over a 
deep pit, with an open grating at or near the top. The 
bodies are laid on this grating. After the vultures have 
caten the flesh, the bones drop into the pit below. 

The Parsis set aside one day each year for a festival 
in honor of the god they believe presides over the de- 
parted souls of men. On this day, the people gather on 
the hills where the towers are built and. pray for the 
souls of the dead. White-robed priests perform special 
ceremonies at the festivals. Witrrip D. HAMBLY 

See also PARSIS; ZOROASTER. 

TOWHEE, 7OU hee, or TOH hee, a small North 
American bird, is related to the sparrow. The towhee is 
about 8 inches long from the tip of its bill to the end of 
its tail, The male has black upper parts and white 
lower parts. Its sides are a chestnut color, which some- 
times makes people mistake this bird for the robin. The 
towhee, however, is smaller than the robin. It is often 
called chewink, because that is what its call sounds like, 
or ground robin, because it flies so low. 

The towhec lives throughout the United States and 
Canada, as far north as Labrador and as far south as 
Texas. The towhee makes its home in swampy and 
bushy fields. It builds its nest on the ground, using dead 
leaves and twigs. Here it lays eggs that are white with 
tiny brown specks. The mother towhee watches care- 
fully over these eggs to see that other birds do not 
trample them. The towhee eats some vegetation, 
carthworms, the larvae of insects, berries, and sceds. 
The towhee belongs to the 
Pipilo, species erythroph- 


HERBERT FRIEDMANN 


Scientific Classification. 
family Fringillidae. It is genus 
thalmus. 


See also Brrp (color picture, Birds’ Eggs). 


TOWN PLANNING 


TOWN is a community of closely clustered dwellings 
and other buildings in which people live and work. It 
may be large or small. Most of the people in the United 
States and Canada use the word town to refer to a munici- 
pal unit which is larger than a village and smaller than 
a city. In the New England states, the name town is 
given to a minor governmental division known in other 
parts of the United States as a township. н. F. Atorrrer 

Related Articles in WorLD Book include: 

Boom Town tity and Local Governments "Township 
Borough Town Meeting Village 

TOWN CRIER was a man appointed to make public 
announcements. He was important in Europe and Eng- 
land before newspapers were common, and was the 
“walking newspaper" of the American colonies during 
the 1600s. With his “hear ye, hear ye,” he sang out the 
latest news at every corner, and announced the time of 
town meetings and other events of public interest. The 
town crier should not be confused with the colonial 
night watchman, who walked the streets at night, 
lantern in hand, calling out the hour. The town crier 
disappeared when the printing press, newspaper, and 
other forms of communication came into general use 
after the 1750's. Sec also COLONIAL, Lire IN AMERICA 
(picture, How News Was Spread). ROBERT J. TAYLOR 

TOWN MEETING is held once a year by the voters of 
a town. The first town meetings were held in colonial 
days. Such a meeting is the purest form of demo- 
cratic government known, because it is government by 
the people rather than by their elected representatives. 

All citizens 21 years of age or older are free to attend 
town meetings and express their opinions. At the meet- 
ings the township makes its decisions for the year to 
come. It chooses officials, passes town laws, and dis- 
cusses township improvements and other business 
matters. The town clerk makes and keeps a record of 
the meeting. The town system is a typical New England 
institution, but it has been adopted in other parts of 
the United States. Н. Е. ALDERFER 

See also Democracy (picture, Democracy in Action). 

TOWN PLANNING. See Crry PLANNING. 


The Shy, Attractive Towhee is frequently heard, but not 


$о often seen. It spends most of its existence in concealment. 
Allan D. Cruickshank, Natl. Audubon Society 


TOWNSEND PLAN 


TOWNSEND PLAN is an old-age pension plan that 
was proposed in 1934 by Dr. Francis E. Townsend of 
Long Beach, Calif. It provided that all citizens of the 
United States over 60 years of age be paid $200 a 
month. The funds were to come from a 2 per-cent tax 
on the transfer or sale of goods. Supporters of the 
Townsend Plan believed that it would stabilize Amer- 
ican prosperity, because those receiving pensions would 
be obligated to spend the money within a month. A 
modified version of the Townsend Plan was presented 
to the United States House of Representatives on June 
1, 1939, but it was voted down. ROBERT J. MYERS 

TOWNSHEND, VISCOUNT (1674-1738), CHARLES 
TOWNSHEND, pioneered in improving English agricul- 
ture. He retired to a Norfolk estate in 1730 after a suc- 
cessful political career. He then introduced the turnip to 
English farms, for which he is known as “Turnip” 
Townshend. He also practiced marling, or fertilization, 
and enclosure, the use of fences. He improved farming in 
all England by demonstrating the productivity of better 
cultivation. He obtained his remarkable results in one 
of England's poorest farming districts. Cuesrrr B. BAKER 

TOWNSHEND ACT. See REVOLUTIONARY WAR IN 
AMERICA (The Townshend Acts). 

TOWNSHIP in the United States is a division of a 
county. It may be entirely rural, but it may also include 
one or more cities or towns. 

The governing body of a township is generally a 
board called commissioners, supervisors, or trustees. 
This body has the power to pass ordinances and reso- 
lutions which have the force of law in the township. 
Administrative affairs of a routine nature are generally 
handled by a township clerk. In New England, town- 
ships are usually called towns, and have more elaborate 
governmental powers. Н. Е. ALDERFER 

See also Crry AND LOCAL Governments; Town. 

TOWTON, BATTLE OF. See Epwarp (IV). 

TOXEMIA. See Toxin. 

TOXIC GOITER, Sce GOITER. 

TOXICOLOGY. Sec PHARMACOLOGY. 

TOXIN, ТАНК sin, is a poison formed by some living 
thing. An important group of toxins is formed by bac- 
teria, and cause diseases. Some toxins remain in the or- 
ganism that forms them, but true toxins are secreted into 
the material around the organism. Bacteria can be 
grown in a special material, and the toxin can be filtered 
off. Toxins in the blood cause toxemia, 

The bacteria of certain diseases secrete their toxins 
into the blood, which carries it through the body. Im- 
portant diseases of this kind are diphtheria, tetanus 
(lockjaw), scarlet fever, and botulism. 

Toxins do not produce illness until they have been 
in the system a certain length of time. This is called the 
incubation period. The body reacts to some toxins by 
forming substances in the blood which destroy or neu- 
tralize them. These substances are antitoxins. Each anti- 
toxin fights one toxin and no others. 

Some antitoxins are made by injecting the toxin into 
a large domestic animal. Its blood and other tissues 
then form large amounts of antitoxin, which can be 
collected by special processes. It may be injected into 
patients to fight the disease. 

See also ANTITOXIN. 
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Toys Give Joy and Contentment to children in every coun- 
try. The little girl's doll is her most precious possession. 


TOY. Children have had toys to play with since the 
earliest days of man. Probably one of the first toys was 
a small stick which a cave child picked up near his 
home. He had watched his father and other men carry 
heavy clubs to drive away savage beasts and to kill 
game animals for food. He imagined his stick was a 
club, too. And he pretended that he used his little stick 
to protect his cave home and to go hunting. 

Toys are the most fun when you can imagine and 
pretend with them. Most little girls like to play with 
dolls, and pretend that they are real babies. Some girls 
have dolls that talk, open and close their «yes, and even 
drink from a bottle, and have to have their diapers 
changed. It is easy to imagine that such a doll is a live 
baby. But there are many, many girls who have dolls 
made only from sticks or bits of rag and string. If you 
can imagine and pretend, such a doll seems just as real 
as an expensive doll bought in a store. And it may mean 
much more to you because you made it yourself. 

A boy may have a large and expensive hobbyhorse 
with glass eyes, and with flowing mane and tail made 
of real hair. Sitting on such a horse, the boy can imagine 
all sorts of exciting adventures. He can win horse races; 
carry mail for the Pony Express, and chase cattle 
thieves. But a boy can pretend all these things, and have 
just as much fun, with a horse that is really nothing 
more than a broomstick or an old broken chair. A sofa 
can be a ship, or a cave in the mountains, a soldiers 
tent, or a king’s throne. Stones and acorn cups can be 
changed magically into costly diamonds, baseballs, 
cups and saucers, or secret treasures—if you pretend. 

Everyone can have toys of this kind. Parents, or older 
brothers and sisters, often have very good ideas about 
some simple thing which you can use as a toy. ‘The best 
toys may be those that only suggest an object. These 
playthings leave a large field of make-believe for you 
to use. For example, a set of blocks can be used to buil 
almost anything that anyone ever thought of. ! 

The Home-made Toy can also be fun to play with. 
You can have hours of fun with boxes, spools, paper: 
string, and thin pieces of wood. All the tools you nee 
to make toys from these things are small nails, a ham- 
mer, scissors, and a bottle of glue. A doll house made 
of an orange crate or cardboard box can be filled wit 
all kinds of furniture made of cardboard or heavy pape 
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Bathtub Fishing Game. Cut fish out of 
cardboard and color it. Cut off section of 
large cork. Slit it so fish can be slipped into 
cut. Bend hook from’ ріп and fasten to top 
with adhesive tape. Bend another pin for a 
hook and tie to stick for fishing pole. 


Bird. Cut body from heavy paper. 
Use light paper to make accordion- 
pleated wings. Stick wings ond 
tail through slits cut in body and 
paste in position. Spread out 
accordion pleating. 


Jumping Jack. Use heavy cardboard. Cut 
head, body, legs, and arms, as shown, Fas- 
ten together with short strings, knotted on 
each side. Diagram shows how pull-strings 
are fastened. Decorate with bright colors. 


Monkey Acrobat. Cut body, arms, and legs 
from light stif cardboard. Fasten together — 3 
loosely with pins. Bend points up on back side. 
Fit toothpick through hands tightly. Twirl tooth- 
Pick between fingers to operate. 


Pin Wheel. 
paper dic 


—À— 


перен 


gonally from corners 
along dotted lines. Turn every other 
point in to center. Push pin through 
turned-in points and into stick for 
axle on which wheel turns. 


TOYS YOU CAN MAKE 


Bathtub Canoe. Cut two-sided pat- 
tern. Decorate with paint or ink. Sew 
ends together with buttonhole stitch. Dip 
into melted paraffin to make the boat 
waterproof. Seats, made of cardboard, 
hold sides of canoe apart. 


Cut medium-weight 


Cork Horse. Push small pointed sticks 


into large cork t 


o make body and legs. 


Smaller cork with black-headed pins for 


eyes forms head. Mane an 
yarn. Pa 


d tail are colored 
ste on saddle cut from paper. 


Monogram Models, Inc.; F 


Wergeles, Newsweek 


Toy Models of Airplanes, Automobiles, Boats, Racing Cars, and Spaceships Fascinate Boys Today. 


Paper dolls will live happily in such a home. Clothespin 
men are also valuable friends. They can ride around in 
carts made of spools and matchboxes, or they can line 
up for a football game. Practice in making these toys 
will be a big help later on when you take up manual 
training and home economics in school. 


The History of Toys tells the history of children of 


many lands. Ancient Egyptian children played with 
jointed wooden dolls and crocodiles which had jaws 
that moved. Roman youngsters played with tops, hoops, 
and carts. Boys in the Middle Ages made themselves 
banners topped with the cross that the older people 
carried in the Crusades. 

There is one odd thing about the toys which are left 
from the Middle Ages. They were all made with great 
care, though there were no special toymakers in those 
days. Many were made by the same goldsmiths who 
made fine ornaments for the cathedrals. These work- 
men created many toy soldiers and horses for the chil- 
dren of wealthy families. 

Every new invention gave someone the idea for a new 
kind of toy. When the Montgolfier brothers went up in 
the air with their balloon, toy balloons immediately 
became popular. The invention of automobiles was 
soon followed by the making of toy automobiles. And 
airplanes had not been in the sky very long before nearly 
every boy had a toy airplane. Toy spaceships became 
popular with present-day advances in space travel. 

Until the end of the 1800’s there was not a doll fac- 
tory in the entire United States. But during World War 
I, only a few toys could be imported from other coun- 
tries because ships had to carry soldiers and supplies. 
As a result, toy factories sprang up in many places in 
the United States. After World War I the United States 
placed a duty on imported toys. Now, about one and 
a quarter billion dollars’ worth of toys are made in the 
United States each year. Pump L. KIRKHAM 

Related Articles in WorLD Book include: 

Airplane Model Railroad, Model 


Doll Ship Model 
Kaleidoscope ‘Top 
Play ‘Toy Balloon 


TOY BALLOON may be colored, round or long, or 
shaped like an animal. Balloons are common sights at 
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circuses, carnivals, and fairs. Probably (he first toy bal- 
loons were those made of paper in China hundreds of 
years ago. Balloons of rubber were first made in the 
1800”. Today, balloons are usually made of thin rub- 
ber or plastic and inflated with a lighter-than-air gas to 
give them buoyancy. Pina L. KIRKHAM 

TOY DOG is the name of a group of small dogs. 
Many are relatives of larger dogs. For example, the toy 
poodle is a tiny poodle. Other toys, such as the chi- 
huahua, are separate breeds. The recognized toy breeds 
include the affenpinscher, Brussels griflon, chihuahua, 
English toy spaniel, Italian greyhound, Japanese span- 
iel, maltese, Mexican hairless, miniature pinscher, 
papillon, pekingese, pomeranian, pug, toy Manchester 
terrier, and Yorkshire terrier. The Worip Book has 
separate articles on each of these breeds. See also Doc 
(color picture, Toy Dogs). JOSEPHINE Z. RINE 

TOY MANCHESTER TERRIER looks like the large 
Manchester terrier, but it weighs only 5 to 12 pounds. 
It was bred from the larger dog. Sometimes the toy 
Manchester is called the Toy Black and Tan. It has 
shiny black hair, with a tan spot over each eye, a spot 
on each cheek, and a tan V on its chest. Tiny black 
lines are on its toes. It has a long, narrow head with a 
slight indentation up the forehead. It holds its ears 
straight up. | JOSEPHINE 2. RINE 

See also Doc (color picture, Toy Dogs); MANCHESTER 
TERRIER. 

TOYNBEE, TOIN bee, is the family name of two men, 
uncle and nephew, who made contributions in the 
fields of sociology and history. 

Arnold Toynbee (1852-1883) was interested in the 
problems caused by poverty. An enthusiastic social re- 
former, he lived in a shabby dwelling in Whitechapel, 
a London slum district. He worked for uplift of the 
poor, changes in the poor laws, and freedom of work. 
He urged prevention of waste by an equalization of sup- 
ply and demand. He thought the church should work 
for social progress, and taught that imitation of Jesus 
life of service to mankind was true Christianity. HiS 
best-known book was The Industrial Revolution, pub 
lished in 1884. 

Toynbee was born in London, and was educated at 
Oxford University. His hard work to improve condi- 


tions ruined his health, 
Shortly after his death, 
Toynbee Hall, probably the 
first settlement house in the 
world, was set up in White- 
chapel to help the poor. 
Arnold Joseph Toynbee 
(1889- ) is a famous his- 
torian. His outline of the 
civilizations of the world, 
A Study of History, was pub- 
lished in 10 volumes from 
1934 to 1954. Toynbee di- 


vided world history into 26 Karsh, Ottawa 


Arnold Joseph Toynbee 


civilizations, and traced 

their rise, decline, and fall. 

He declared that the one hope for the survival of West- 

ern civilization lies in a rebirth of the Christian spirit. 
Toynbec’s original and bold approach to world his- 

tory, that of “an ancient historian, looking at the West- 

ern World from the outside," had a wide appeal. A 

two-volume abridgement of his great work sold widely 


in the United States and Europe. His writings include a 
number of volumes dealing with social-historical prob- 
lems, such as Nationality and the War (1915), Civilization 
on Trial (1948), and The World and the West (1953). 
Toynbee was born in London. He studied at Balliol 
College, Oxford, and at the British Archaeological 
School at Athens, Greece. He became a professor of 
international history at the University of London in 
1925. 

See also Crvmzarion (Theories About Civilization). 

TOYNBEE HALL. See ATTLEE, CLEMENT RICHARD; 
SoctaL SETTLEMENT; TOYNBEE (Arnold). 

TRABZON, trahb ZAWN, or TREBIZOND, TREB uh 
zahnd (pop. 42,273), is a Turkish port on the Black Sea, 
570 miles east of Istanbul. For location, see TURKEY 
(color map). Trabzon is a market for tobacco, corn, 
filberts, flour, beans, and eggs. The port was modernized 
in 1949. Trabzon is surrounded by fine forests. To the 
south are the Trebizond and Rize mountains. 

Trabzon is old and has been an important trading 
center since early Greek times. The chief trade route 
from Persia (Iran) to Europe passed through Trabzon. 
The city later became the center of a Roman province, 
and still later the center of the Empire of Trebizond. 
There are many old Byzantine churches and Moslem 
mosques in Trabzon. Walls divide the Christian section 
from the Islamic parts of the city. Sypney №. FisHer 

TRACE ELEMENTS are minerals needed in small 
amounts by plants, animals, and human beings. 
Major elements such as iron, carbon, sulfur, oxygen, 
calcium, hydrogen, and phosphorus are part of the 
make-up of all living things. The trace elements are 
also necessary to life. Scientists know the uses of only 
a few of these minerals. However, scientists do know 
that they are necessary for the work of certain vital 
enzymes (see ENZYME). 

The trace elements include copper, cobalt, magne- 
sium, manganese, and zinc. The body needs copper so 
it can use iron to build hemoglobin, an important part 
of req blood cells. Cobalt, contained in vitamin Bie, 
protects a person against a blood disease called perni- 
cious anemia. Only +5;000-000 of an ounce of this vita- 
min cach day keeps persons with pernicious anemia 


Francis J. BOWMAN 


TRACK 


healthy. Magnesium helps to regulate muscle reaction, 
and keeps the muscles in good working condition. 
Plants need magnesium to build chlorophyll, the 
green color in their leaves and stems. Manganese and 
zinc are required for the normal action of certain 
enzymes. Without these two minerals, certain reactions 
in the body cells would stop. Animals also need these 
metals. For example, baby chicks who do not get 
enough manganese become crippled. Human beings 
get all these required trace elements from their food in a 
balanced diet. See NUTRITION. 
TRACER BULLET. See BULLET. 
TRACERY, in architecture, originally was the frame- 
work of light stone bars dividing a large window into 
smaller areas so that the stained glass could be easily 
placed and supported. Usually tracery took the form of 
tall narrow arched divisions below, with circles, cusps, 
and other shapes filling the upper part. Later, these 
shapes were used to decorate wall panels, buttresses, 
vaulting, and furniture, and are still termed tracery. 
Builders first used tracery in the late 1100's, when 
church windows grew too large to be glazed in one 
unbroken area. From then on, it developed rapidly in 
delicacy and became a marked feature of nearly all 
Gothic architecture. The earliest tracery was called 
plate tracery, because the upper circles were pierced 
through a plate of stone in the upper part of the main 
window arch. Geometric tracery, a complete pattern of 
thin stone bars, later replaced this pierced “plate.” In 
it, all the openings between the bars are simple geometric 
forms, Still later, flowing and flamboyant tracery was 
used, so called because of its flowing and swaying flame- 
like shapes. In the late 1 300's and the 1400's in England, 
perpendicular tracery was the rule. In this, the vertical 
bars between the lower openings are carried up the 
whole height of the window, making small vertical 
‘TALBOT HAMLIN 


SARAH К. RIEDMAN 


panels. 

TRACHEA. Sce WiNDPIPE. 

TRACHODON. See DINOSAUR (Bird-Hipped). 

TRACHOMA, truh KO muh, is a contagious disease in 
which the eye becomes inflamed, or swollen. Trachoma 
is common among the poorer people of Egypt, India, 
and Arabia. In the United States, it occurs in Mid- 
western and Southern states, A person can transfer it to 
another through handkerchiefs and towels, touching 
hands, and even by sneezing. In this disease, the mem- 
brane of the eye, called the conjunctiva, becomes swollen, 
and tiny blisters form over the eye. When these blisters 
finally heal, scars take their place. The fluid within the 
blisters spreads the disease. Sometimes trachoma causes 
partial or complete blindness. 

Trachoma can be prevented by not rubbing the eyes 
and not using public towels. Sulfonamide drugs and 
other strong antiseptics are used to treat trachoma. 
Doctors are required to report cases of trachoma, which 
are often called “granulated lids” to the Health Depart- 
HALLARD BEARD 

TRACHYTE, TRAY kite, is a volcanic rock mostly 
made up of glassy feldspar and a small amount of 
biotite, hornblende, or augite. Many small crystals make 
the surface of the rock rough to the touch. The name 
trachyte comes from a Greek word meaning rough. 

TRACK. See RAILROAD (Tracks). 
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Wide World 


TRACK AND FIELD. At a track and field meet run- 
ners race around an oval track, kicking up cinders as 
they sprint toward the finish line. On a field in the cen- 
ter of the track, other athletes compete in jumping and 
throwing contests. All these events help to make upa 
track and field meet. 

Teams may represent schools, countries, or clubs in 
track and field meets. The meets may be held either 
outdoors or indoors. Track events include races over 
various distances, as well as relay and hurdle races. 
Field events test the athlete’s strength and body skill. 
They include the high jump, broad jump, pole vault, 
discus throw, javelin throw, shot-put, and hammer throw. 

Track Events are usually the main contests at track 
and field meets. Two or more men or teams compete to 
determine the fastest runners. The athlete who runs the 
required distance in the shortest time wins the race. Offi- 
cials use stop watches to determine a runner's time. 

Track distances are measured by yards and miles in 
the United States, Great Britain, Canada, and Aus- 
tralia. Races cover distances of 100 yards, 220 yards, 
440 yards, 880 yards, 1 mile, 2 miles, 3 miles, 6 miles, 
10 miles, and 15 miles. Races covering several miles 
over the countryside are called cross-country races. 

In most other countries and in the Olympic Games, 
track distances are measured in meters. A mile is a little 
longer than 1,500 meters, Athletes race over distances 
of 100 meters, 200 meters, 400 meters, 800 meters, 1,000 
meters, 1,500 meters, 2,000 meters, 3,000 meters, 5,000 
meters, 10,000 meters, 15,000 meters, 20,000 meters, 
25,000 meters, and 30,000 meters, 

Runners in 100-yard, 220-yard, roo-meter, and 200- 
meter events are called sprinters, or dash men, Runners 
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Track-and-Field Stars such as mile-runners Roger Bannister, 
left, and John Landy, right, train many hours before q meet, 


in the mile race are called milers. Endurance runners race 
in events covering more than 1 mile or more than 1,500 
meters, Marathon races cover 25 miles or more. 

In hurdle races, 10 hurdles, or fencelike barriers, are 
placed on the track. The runners jump over these hur 
dles during the race. The hurdles may stand ıo yards, 
20 yards, or 40 yards apart, depending on the length of 
the race. The two kinds of hurdle races are called high 
and /ow hurdles. In a low-hurdle race. the hurdles are 
23 feet high. The hurdles аге 3 or 33 fect high in a high. 
hurdle race. 

Four-man teams usually compete in relay races. The 
distances of relay races range from 440 yards to 4 miles, 
Each man on a team runs the same distance as the 
other three. After he has run the required distance, he 
hands a baton, or small hollow wooden or metal cylin- 
der, to a teammate. The athletes pass the baton to each 
other within a 20-yard zone in their own lane, They 
pass the baton while running at full specd. The fourth 
man, or anchor man, on each team finishes the race. 

Outdoor tracks are made of cinders, which may be 
mixed with sand, gravel, crushed bricks, or clay. These 
tracks usually are one fourth of a mile long and from 
18 to 32 feet wide. 

Indoor tracks may have cinder, wood. dirt, or clay 


surfaces. Most indoor tracks are shorter than outdoor 
tracks, Milers may have to run as many as 11 laps, or 
trips around the track, in order to complete the re- 


quired distance. Both outdoor and indoor tracks are 
usually divided into lanes that are 5 (о 6 feet wide. 
Runners must stay in their own lanes in sprint, hurdle, 
and relay races. А 

Field Events are held on wide flat fic!ds, usually in 
the center of the oval tracks. Pits filled with sawdust or 
tanbark protect jumpers and pole vaulters from injury 
when they hit the ground. 

Athletes in the high jump and broad jump use a run- 
ning start. High jumpers leap for height, while broad 
jumpers try to make as long a jump as possible. High 
jumpers and pole vaulters fling themselves over a bam- 
boo or wooden bar held between two upright poles. 
The uprights are at least 12 feet apart. The pole used in 
pole vaulting may be of any length or thickness. k 

The discus is a round hardwood “platter” that weighs 
4 pounds 6} ounces and is 8$ inches in diameter. The 
discus is 1} inches thick in the center, and about } inch 
thick at the steel-rimmed edges. The athlete throws the 
discus from within a ring that is 8 feet 2} inches in 
diameter. 

The javelin looks like a spear. It must be at least 
8 feet 6$ inches long, and must weigh at least 1,761 
pounds. The athlete usually throws the javelin after a 
run of roo feet. 

In the shot-put, the athlete puts (heaves) a 16-pound 
iron shot (ball) from a 7-foot circle. High-school athletes 
generally put a 12-pound ball. 

In the hammer throw, the athlete throws a hammer, OF 
metal ball with a wire-rope handle. The hammer weighs 
16 pounds. The athlete stands inside a 7-foot circle, 
whirls around and around, and then throws the hammer. 

Scoring. In a track and field meet between two teams, 
an athlete earns 5 points for first place, 3 points for 
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Mel Patton set three world 
sprint records in the 1940's, 


second place, and 1 point for third place. After each 
athlete’s points are added, the team with the most 
points wins the meet. If more than two teams compete, 


the points may range from 10 for first place to 1 for 
sixth place. 

The Decathlon is an exhausting contest of 10 events to 
determine the best all-round track and field athlete. 
These events, in the order they take place, are the 100- 
meter dash, broad jump, shot-put, high jump, 400- 
meter run. 110-meter high hurdle, discus throw, pole 


vault, javelin throw, and 1,500-meter run. Points are 
scored on the basis of 1,000 for each event. An athlete 
could earn 10,000 points for the то events if he won 
every event. If he ties an established mark or standard 
for an event, he earns 1,000 points. He earns less than 
1,000 points if he fails to match the standard, The 
athlete with the highest total for the то events wins the 
decathlon. Rafer Johnson of the United States set a 
record of 7,985 points in 1955- 

The Pentathlon is an easier contest of five events: the 
200-meter sprint, 1,500-meter run, broad jump, discus 
throw, and javelin throw. The Olympic Games include 
a five-event competition called the modern pentathlon. 
Teams compete in horseback riding, fencing, pistol 
shooting, swimming, and running. 

History. Running is probably the oldest form of 
athletic competition. Ancient man had to run fast to 
escape from wild beasts. He had to throw objects 
in self-defense, lift heavy weights, and climb trees. 
Later, he regarded throwing, jumping, lifting heavy 
objects, and climbing as sports. 

The names of winners in a track and field meet were 
recorded for the first time in the Olympic Games held 
in Greece in 776 в.с. The Romans eventually took over 
the Olympic Games, but Emperor Theodosius I halted 
the games in A.D. 394. These Olympic Games, held 
every four years, had featured jumping, hurdling, weight 
throwing, and running. 

In the 1800s, England revived interest in track and 


Harrison Dillard won 82 
straight races, a track record. 
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Emil Zatopek broke many 


United Press Int. distance records in the 1950's. 


field events. The first college meet was held in 1864 
when Oxford defeated Cambridge. Amateur competi- 
tion in the United States started in 1868. 

In 1878, 14 Eastern colleges formed the Intercollegi- 
ate Association of Amateur Athletes of America (I.C. 
A.A.A.A.). This organization held its first track and 
field meet in 1876. Several amateur sportsmen founded 
the Amateur Athletic Union (A.A.U.) in 1888. This 
organization soon began to set up rules for track and 
field meets and other amateur sports. 

The Olympic Games resumed at Athens, Greece, in 
1896 after 1,502 years. These international contests are 
held every four years, in a different country each time. 

The most famous annual track and field meets in the 
United States include the National Collegiate Athletic 
Association (N.C.A.A.) and the Amateur Athletic Union 
contests. Other important meets are the 1.С.А.А.А.А., 
Drake Relays, Pennsylvania Relays, West Coast 
Relays, Kansas Relays, and the track and field cham- 
pionships held by many college conferences. 


FAMOUS TRACK AND FIELD CHAMPIONS 


Bannister, Roger (1929- ), became the first man 
officially to run a mile in less than 4 minutes. On May 6, 
1954, he ran the mile in 3 minutes 59.4 seconds at the 
Iifiey Road Track in Oxford, England. Bannister was 
born in Harrow on the Hill, England. 

Cunningham, Glenn (1909- ) overcame a serious 
physical handicap to set a world mile record of 4 minutes 
6.7 seconds in 1934- In 1938 he ran the indoor mile in a 
record 4 minutes 4.4 seconds. At the age of 8, Cunning- 
ham was badly burned in a schoolhouse fire. Doctors 
said he would never walk again. But by determination 
and practice he became the greatest runner of his day. 
He was born in Atlanta, Kan., and attended the Uni- 
versity of Kansas. í 

Elliott, Herb (1938- ), set a world mile record of 
3 minutes 54-5 seconds in 1958. On 8 different times 
during the same year, he ran the mile in less than 4 
minutes. Elliott, born in Perth, Australia, attended 


Aquinas College, in Perth. 
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Event 


WORLD TRACK AND FIELD RECORDS 


(Official records of the International Amateur Athletic Union) 


Record 


Holder 


Country 


Date 


- ee vOl)0O Oe, 


100 yards 
100 meters 
220 yards 
200 meters 
400 meters 
440 yards 
800 meters 
880 yards 
1,000 meters 
1,500 meters 
1 mile 
2,000 meters 
3,000 meters 
2 miles 
3 miles 
5,000 meters 
6 miles 
10,000 meters 
10 miles 
20,000 meters 
15 miles 
25,000 meters 
30,000 meters 


110 meters 
120 yards 
220 yards 
200 meters 
400 meters 
440 yards 


400 meters 
440 yards 


800 meters 
880 yards 


1,600 meters 
1 mile 
2 miles 

3,200 meters 


6,000 meters 


4 miles 


High jump 

Running broad jump 
Run, hop, step, jump 
Pole vault 

16-Ib. shot-put 
Discus throw 

Javelin throw 

16-Ib. hammer throw 


*9,3 s, 

*10.0 s. 
20.0 s. 

20.0 s. 

*44.9 s. 
45.7 s. 

45.7 s. 

46.8 s. 

16.7 s. 

35.6 s. 

54.5.8. 

02.2 s. 

52.8 s. 

2:92.08; 
13 m. 10.8 s. 

13 m. 35.0 s. 

27 m. 43.8 s. 

28 m. 18.8 s. 

47 m. 47.0 s. 

39 m. 51.8 s. 

1 h. 14 m. 01.0 s. 
1 h. 16 m. 36.4 s. 
1 h. 35 m. 01.0 s. 


UO C м س س‎ 
BBRBBBE 


© 
B 


ESAN 
TIA 
21.9 s. 
21.9 s. 
49.2 8. 
49.7 s. 


*39.5 s. 
39.6 s. 
1 m. 22.6 s. 


1 m. 22.6 s. 


3 m. 02.2 s. 


3 m. 05.6 s. 


. 19.4 s. 


16 m. 25.2 s. 


7 ft. 
27 ft. 
55 ft. 
15 ft. 
65 ft. 

196 ft. 
282 ft. 
230 ft. 


*Record later tied. 
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. 15.8 s. 


. 11.4 s. 


RUNNING EVENTS 


Melvin Patton 
Armin Hary 
David Sime 
David Sime 
Otis Davis 
Glenn Davis 
Roger Moens 
Tom Courtney 
S. Valentin 
Herb Elliott 
Herb Elliott 
Istvan Rozsavolgyi 
Gordon Pirie 
Albert Thomas 
Albert Thomas 
Vladimir Kuts 
Sandor Iharos 
Peter Bolotnikov 
Basil Heatley 
Emil Zatopck 
Emil Zatopek 
Emil Zatopek 
A. Ivanov 


Hurdles (10 Hurdles) 


Martin Lauer 
Martin Lauer 

Don Styron 

Don Styron 

Glenn Davis 
Gerhardus Potgieter 


Relay Races 


U.S. National Team (Murchi- 
son, King, Baker, Morrow) 

University of Texas (Wilson, 
Southern, Gainey, Alspaugh) 

Abilene Christian College 
(Woodhouse, Segrest, Peter- 
son, Morrow) 

Abilene Christian College 
(Woodhouse, Segrest, Peter- 
son, Morrow) 

U.S. National Team (Yerman, 
Young, G. Davis, O. Davis) 

U.S. National Team (South- 
ern, Young, О. Davis, Yerman) 

U.S. National Team (Cunliffe, 
Murphy, Siebert, Yerman) 

Belgian National Team (Bail- 
lieux, Langenus, Leva, Moens) 

East German Team (Her- 
mann, Richtzenhaim, 
Reinnagel, Valentin) 

Hungary (Kovacs, Szekeres, 
Iharos, Rozsavolgyi) 


FIELD EVENTS 


John Thomas 
Ralph Boston 

J. Schmidt 

George Davies 

Bill Nieder 
Edmund Piatkowski 
Al Cantello 

Harold Connolly 


United States 
Germany 
United States 
United States 
United States 
United States 
Belgium 
United States 
Germany 
Australia 
Australia 
Hungary 
Great Britain 
Australia 
Australia 
Russia 
Hungary 
Russia 

Great Britain 
Czechoslovakia 
Czechoslova 
Czechoslova 
Russia 


Germany 
Germany 
United States 
United States 
United States 
South Africa 


United States 
United States 


United States 
United States 


United States 
United States 
United States 
Belgium 


East Germany 


Hungary 


United States 
United States 
Poland 

United States 
United States 
Poland 

United States 
United States 


May 15, 1948 
June 21, 1960 
June 9, 1956 
June 9, 1956 
Sept. 6, 1960 
June 14, 1958 
Aug. 3, 1955 
May 24, 1957 
July 19, 1960 
Sept. 6, 1960 
\ug. 6, 1958 
Oct. 2, 1955 
Sept. 4, 1956 
Nug. 7, 1958 
July 9, 1958 
Oct. 13, 1957 
July 15, 1956 
Oct. 15, 1960 
Apr. 15, 1961 
Sept. 29, 1951 
Oct. 29, 1955 
Oct. 29, 1955 
June 6, 1957 


July 7, 1959 
July 7, 1959 
Spr. 2, 1960 
\pr. 2, 1960 
Nug. 6, 1958 
July 22, 1958 


Dec. 1, 1956 
May 30, 1959 


May 31, 1958 
May 31, 1958 


Sept. 8, 1960 
Aug. 12, 1960 
Sept. 14, 1960 
Aug. 8, 1956 


Aug. 9, 1958 


Sept. 29, 1959 


uly 1, 1960 
у 27, 1961 
Aug. 5, 1960 
May 20, 1961 
Aug. 12, 1960 


une 5, 1959 
peni 12, 1960 


Pole Vaulter Bob Richards 
deared the bar at 15 feet 
when he won his second Na- 
tional AAU Decathlon champi- 
onship in 1954. The 15-foot 
leap set a new world decathlon 
record for the pole vault event. 


Landy, John (1930- ), became the second man to 
run a mile in less than 4 minutes. He set a world mile 
record of 3 minutes 58 seconds in 1954. Landy, born in 
Melbourne, Australia, attended Melbourne University. 

Mathias, “Bob,” Robert Bruce (1930- ) won the 
national decathlon and the Olympic decathlon cham- 
pionships in 1948 at the age of 17. He also won the 
decathlon in the 1952 Olympic Games. Mathias was 
born in T'ulare, Calif., and attended Stanford University. 

Nurmi, Paavo (1897- ), gained international fame 

as an endurance runner. He set the record for the mile 
in 1923, 2-mile run in 1931, 5-mile run in 1924, 6-mile 
run in 1930, and the 10-mile run in 1928. 
ў Омепѕ, Јеѕѕе (1913- ), set world records in the 
220-yard dash, 220-yard low hurdles, and broad jump 
on May 25, 1935. The Ohio State University star tied 
the world record in the 100-yard dash on the same after- 
noon. A year later, Owens won three gold medals in the 
Olympic Games in the 100-meter dash, 200-meter dash, 
and broad jump. Owens was born in Decatur, Ala. 

Richards, Robert (1926- ), became the second pole 
vaulter to clear 15 feet. He won the 1952 Olympic pole 
vault championship. He also held the National AAU. 
decathlon title several times. Richards is a minister of 
the Church of the Brethren. He was born in Champaign, 
Ш., and attended the University of Illinois. ‹ 

Warmerdam, Cornelius (1915- ), was the first pole 
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vaulter to top 15 feet. He set a world record of 15 feet 
75 inches in 1942. He was born in Long Beach, Calif. 

Wykoff, Frank (1909- ), set a world record of 9.4 
seconds for the 100-yard dash in 1930 while a student 
at the University of Southern California. He competed 
on the United States Olympic teams in 1928, 1932, 
1936. He was born in Des Moines, Lowa. FRED RUSSELL 


Related Articles in WORLD Book include: 


Bannister, Roger High Jump Owens, Jesse 
Cross Country Hurdling Pole Vault 
Decathlon Javelin Running 


Nurmi, Paavo Shot-Put 


Discus Throw 
Olympic Games 


Hammer Throw 


TRACKLESS TROLLEY, or TROLLEY BUS. See STREET- 
CAR. 
TRACKS OF ANIMALS. See ANIMAL (picture). 

TRACTARIAN, trak TAIR ih un, was the name given 
to leaders of a religious movement which was strong in 
England in the 1830's and 1840's. They were called 
Tractarians because they issued many tracts, or articles. 
They tried to establish closer ties between the Church 
of England and the Roman Catholic Church. See also 
Oxrorp MOVEMENT. 
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A Powerful Tractor can pull 
many farm machines such as 
the hay baler, right. It is faster, 
more powerful, and more eco- 
nomical to operate than the 
horses it replaced, 


TRACTOR, TRACK ter, is a machine that pulls or 
pushes a tool or a machine over land. When their power 
shafts are harnessed to belts, tractors can operate other 
equipment. In addition to farming, tractors are also 
used for industrial and military purposes, for logging, 
highway construction, and snow clearance. But farmers 
are by far the largest users of tractors, which provide 
the chief source of power on most farms. Tractors have 
largely replaced horses and mules for drawing plows, 
combines, planters, and other machines. Tractors have 
either diesel or gasoline engines (see DresEL ENGINE; 
GASOLINE ENGINE). 

Parts of a Tractor. The modern tractor does much 
more than pull loads. It has several built-in features 
that provide power for other farm machines. These fea- 
tures include the drawbar, the pulley, a hydraulic 
pump, and a power-take-off. 

The Drawbar is a device for fastening equipment to 
the tractor for pulling. Tractors pull such equipment 
as plows, wagons, harrows, combines, and hay balers. 

The Pulley attaches by a belt to another pulley on 
threshers, blowers, and saw rigs to provide power for 
their operation. 

The Hydraulic Pump provides the power to lift and 
lower the cutter bar on the mowing machine and the 
combine. It also adjusts the angle of the discs on the 
harrow, changes the depth of the plow in the furrows, 
and operates a fork or shovel on the front of the tractor. 

The Power-Take-Off, or PTO, provides power for 
machines that are either mounted on or pulled by the 
tractor. The coupling device between the PTO and the 
equipment usually consists of two universal joints, one 
on each end ofa telescoping shaft. The flexible action of 
the joints and the telescoping action of the shaft allows 
sharp turning and movement over rough surfaces with- 
out harming the power system. The PTO drives the 
moving parts of mowing machines, hay balers, com- 
bines, potato diggers, and Spray pumps. 
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International Harvester Co. 


Types of Tractors. There are two types of tractors: 


the wheel tractor and the tracklayer tractor, or crawler. 

Wheel Tractors make up about 97 per cent of the 
tractors in the United States. Most farmers use an all- 
purpose tractor, because it does a variety of jobs, such as 
planting, cultivating, and harvesting. It has high rear 
wheels. It has either one or two small front wheels 


placed close together. These enable the tractor to be 
driven between rows of growing crops. The smallest 
wheel tractors weigh about 3,000 pounds. Medium 
sizes weigh about 5,000 pounds, and thc largest over 
6,500 pounds. 

Crawler Tractors are driven on two endless tracks. 
They are steered by stopping or slowing one of the 
tracks. Crawlers are used for heavy jobs, for land clear- 
ing, and for use over soft or rugged land. The smallest 
crawlers weigh about 3,800 pounds. The largest weigh 
about 50,000 pounds or more. ‚ 

History. Tractors were first used during the 1890 5, 
on the big wheat farms of the northwestern United 
States. These tractors, called traction engines, were large, 
four-wheeled machines driven by steam. They could 
pull as many as 40 plows across a field, but they were 
too awkward to be practical. Smaller machines powered 
with internal-combustion engines soon replaced them. 
But the new machine consisted only of a kerosene 
engine mounted on a four-wheeled frame. Later, special 
kerosene or gasoline engines were built into the tractors. 
These tractors could do almost all the field work, but 
they were too low to pull a cultivator through crops 
such as corn and cotton. Then, in the 1920’s, the all- 
purpose tractor was developed. 

Early manufacturing companies usually made only 
опе tractor model or size. But modern companies make 
a complete line. Modern tractors have both speed and 
power, and are easy to operate. Many tractors havê 
power steering. A. D. LONGHOUSE 

See also BULLDOZER. 


TYPES OF TRACTORS 


l A General-Purpose Diesel Tractor, below, uses low-cost 
fuel and pulis many kinds of farm machinery. 


t 


The Oliver Corp. 


The Oliver Corp. 
An Orchard Tractor, above, 
pulls а sprayer through a 
grove of fruit trees to kill 
harmful insects. 


A Crawler Tractor, or bull- 
dozer, left, is designed for 
heavy work such as moving 
earth on construction jobs. 


A Huge Tractor-Scraper 
combination, below, prepares 
a roadbed as a crawler trac- 


tor helps move the big load. 
Caterpillar ‘Tractor Co. 


Caterpillar Tractor Со. 


International Harvester Со. 
has the front wheels close together 


ARow-Crop Tractor, above, 
of crops. 


so they can pass safely between rows 


TRADE 


TRADE is buying and selling. It is the exchange of 
goods and services among all the people of the world. 
‘Trade brings food, shelter, clothing, and other products 
and services from the producer to the consumer, or user. 
But before an article reaches the consumer, it usually 
passes through many hands. It changes ownership as a 
result of a trading operation. 

The importance of trade to the modern world can be 
shown through an example. Suppose you buy a pound 
of sugar from a grocery store. Actually the sugar came 
from a cane farmer in Cuba. He sold it to a refinery, 
where the sugar was crushed out of the cane. From the 
refinery, it was shipped to the United States, and then 
probably traveled by rail to a wholesaler. From there the 
sugar was sent to your grocery store, either by rail or 
by truck. 

This trade concerned many others besides those who 
work in the sugar or transportation industries. Part of 
the price you paid for the sugar went to pay the clerk in 
the store. Other parts of it helped to pay the railroad 
workers, as well as the coal miners and steel workers who 
supplied the needs of the railroad. Some of your money 
went as rent to the warehouse where the sugar was 
stored before it was sold. Another part of it went to the 
United States government as part of the tariff on im- 
ported sugar, 

Types of Trade 


Community Trade. Business in local communities is 
a good example of the trade that is carried on daily 
throughout the world. Railroads, airplanes, and truck 
lines carry food and merchandise from many places: 
fruit from Florida and California, meat from the Middle 
West, clothing from the East and West, and vegetables 
from Texas and Arizona. The goods are retailed to the 
consumer from small stores or from department or chain 
stores. Banks lend money, extend credit, and generally 
aid in financing trade. 

Specialization takes place in even the smallest com- 
munities. The producers depend upon the vast trade 
organization to distribute their goods and to bring in 
new materials. Only a small fraction of trade is still 
carried on directly from the producer to the consumer. 

International, or World, Trade often aids all countries 
that take part. For example, a nation with poor and 
costly raw materials benefits if it can obtain them abroad 
from countries where they are relatively abundant. In 
the case of manufactured goods, it often happens that a 
country’s own national market is too limited. Access to 
foreign markets then enables its manufacturing indus- 
tries to flourish. 

Nations may regulate trade through international 
commodity agreements. These agreements seck to stabilize 
the prices of some of the heavily traded raw materials 
and foodstuffs which tend to be overproduced. Such 
commodities include wheat, coffee, sugar, and tin. 
However, such arrangements generally fail to reduce 
supply or to encourage expanded consumption. Many 
countries also sign reciprocal trade treaties. These mutually 
favorable agreements often include lowered or discon- 
tinued customs duties. Nations have also joined together 
to form customs unions. They attempt to eliminate trade 
restrictions among themselves and to follow a common 
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tariff policy toward all other nations in the world, 
Individual businesses engaged in international trade 
may form a cartel, or international monopoly. The firms 


gain complete control over a product, and then regulate 
the production, price, trade, and consumption of that 
product throughout the world. 

International trade has certain disadvantages, Em. 
phasis upon specialization exposes some countries to the 
unpredictable play of weather. If crops fail, a farming 
country’s exports will not be normal, and it may not be 
able to pay for imports. Another disadvantage is the 


international transmission of depressions. If a large 
country like the United States suffers а business decline, 


its imports tend to fall off a great deal. Countries supply. 
ing the United States in turn tend to become economi- 
cally depressed. 

Disputes in world trade have arisen over the balance 
of trade. If a country exports more than it imports, it 
may be accused of accumulating gold or foreign ex- 
change at the expense of other countries. Questions of 
protection also give rise to controversy «mong nations. 
Some countries may impose high tarills to keep out 
products from other countries. 

World trade results in the interdependence of peoples. 
For example, the United States depends on Brazil for 
coffee. Brazil in turn imports machinery from the 


United States. Patterns such as these show that most 
of the people in the world depend, to some degree, on 
what others grow or manufacture. 


History of Trade 


Early Trade. Trade was unknown in carly prehistoric 


times. Each man was independent of other men. He 
built his own home, hunted his own food, and made 
his own clothes. Later, man learned tha: he could have 


more of the good things of life by tracing with other 
men. 

The rise of trade led to specialization. A community 
specialized in making one or more products, such as 
olive oil or pine lumber, and then traded these articles 
to another group that had different surplus products, 
such as com or wool. As civilization expanded, ex- 
changes became so common that some men did noth- 
ing but conduct trade. This class of men became known 
as merchants, or persons who dealt in merchandise. 

The most famous early land merchants were the 
Babylonians and, later, the Arabs, These traders trav- 
eled on foot or rode donkeys or camels. For long trips, 
they formed caravans. 

The Phoenicians were the chief sea traders of ancient 
times. For about 400 years, their small, crude boats car- 
tied most of the trade along the Mediterranean Coast. 
Phoenician traders also crossed the Isthmus of Suez and 
sailed to the Persian Gulf and India. 

Trade had considerable importance during the hun- 
dreds of years that the Roman Empire ruled over the 
known world. Roman ships brought tin from Britain, 
and slaves, cloth, and gems from the Orient. 

Two things made trading difficult in carly days. 
First, there were no safe and speedy methods of trans- 
portation. Second, there was no international currency. 
Some of the trading nations had their own coins, but 
usually would not accept other money. Each article 
had to be exchanged for articles of equal value. This 
system of trade in goods is known as barter. It was not 


WORLD TRADE 


Our exports are the imports of other couniries Their exports are 
our imports. The surplus goods we export to these countries are 
paid for by the goods they sell to us. Trade puts men at work 
throughout the world. In the United States, one job in every ten de- 
pends on world trade. It provides 10 per cent of the nation’s income. 
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TRADE 


until many years later that money became common as 
a means of exchange. 

The Middle Ages. Medieval trade developed largely 
because of increased contacts between peoples. Men 
traveled to new lands, learned about new products, and 
met new people. The Crusaders, on their way to the 
East, went through the Italian cities of Genoa, Pisa, and 
Venice. These towns furnished the Crusaders with 
weapons and food, and in turn received trading rights 
in the Middle East. Venice profited most from this 
trade because of its strong naval power. Venetian ships 
carried hides, tin, wool, and cloth to the East to ex- 
change for spices, silks, wine, and raisins. Italian cities 
also built up a trade with the northern German port 
towns of the Hanseatic League (see HANSEATIC LEAGUE). 
The spread of the Mongol Empire throughout Asia in 
the 120078 also helped foster trade. It encouraged the 
exchange of peoples between East and West, especially 
after the reports of Marco Polo. It also introduced to the 
Western World such Chinese inventions as gunpowder. 

But trade did not flourish in most of Europe during 
the Middle Ages, except in a few densely populated 
centers. During this era, most communities supplied 
their own needs. People wanted only a few simple 
things, chiefly because they did not know about any- 
thing else. Most trade existed on an exchange or barter 
basis. Only the wealthy could enjoy goods other than 
those produced in the locality. 

During the late Middle Ages and early Renaissance, 
trade gradually became broader in scope, and its 
methods and organization became more complex. 
Banking, which began in Italy, greatly aided the de- 
velopment of trade. 

The Age of Exploration led to many discoveries as 
people searched for new trade routes to India and 
“Cathay,” as China was called. In the 1 500's, Europe 
experienced an increase in demand for goods which the 
existing supply routes could not fill. The Ottoman 
Turks had cut off many commercial outposts. Euro- 
peans began to look for new water routes which led 
directly to the source of supply, rather than use the 
existing slow and dangerous overland routes. 

Regular and established trade routes between Europe 
and Africa, India, and Southeast Asia grew up as the 
result of explorations. In the 1500's and 1600s, private 
groups formed companies, usually with governmental 
approval, to trade in new areas. Some, like the British 
East India Company, not only opened up new regions 
for trade, but also played a large part in colonizing the 
area for the mother country (see East INDIA COMPANY). 

Regular and established trade between Europe and 
America began with the activities of the various char- 
tered companies that established the earliest American 
colonies. Even while America was a new country, trade 
with England and France was brisk. The colonists sent 
Sugar, molasses, dyewood, furs, rice, rum, potatoes, to- 
bacco, timber, and cocoa to Europe, and received in 
return manufactured articles, luxuries, апа slaves. 
‘Trade also pushed American frontiers westward. Trad- 
ing posts sprang up in the wilderness. Many of these 
posts later grew into cities. 

The Industrial Revolution of the early 1800's did 
much to expand trade. The invention of new machines 
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made it possible to specialize in the production of Cer. 
tain goods. The raising of cotton and tobacco became 
important in the southern United States, and the north. 
eastern states found fishing, shipbuilding, ànd manu. 
facturing extremely profitable. Large-scale methods of 
production led to a great increase in irade throughout 
the country. Surplus products were shipped abroad in 


exchange for other goods, and the United States soon 
became one of the world’s greatest tracling nations, 

The Industrial Revolution also brought new methods 
of transportation and opened up trade between the most 
distant parts of the world. The slow sailing vessel was 
replaced by the faster steamship which did not have to 
depend upon the whims of wind and weather for 
power. On land, people discarded horse-drawn ve- 
hicles in favor of swifter, more powerful railroads. Later 
the motor truck and the automobile became important 
means of carrying goods. Today, huge cargo planes 
carry goods to distant places. The invention of the tele- 
graph, telephone, and radio speeded up communica- 
tion and brought merchants in close touch with one 
another. 

Trade Today is a complex, world-wide business that 
has a direct bearing on the life of every individual and 
country. As long as trade functions sinoothly, it does 
mankind a great service. It makes it possible for indus- 


tries to concentrate upon one or a few products, This 
specialization increases production and raises the stand- 
ards of living throughout the world. VIRGIL SALERA 


Related Articles. See the INDUSTRY AND Trape section 
of the READING AND STUDY Gume for detailed study 
outlines listing the articles in Мокір Boox relating to 
Trade. See the Trade section of the various country 
articles, such as THAILAND (Trade). Sec also the follow- 
ing articles: 

BIOGRAPHIES 

An alphabetical list of biographies relating to Trade 

appears under the heading Businessmen and Business- 


women in the BIOGRAPHY section of the READING AND 
Ѕторү Guine. 
Types ОЕ TRADE 


Banks and Banking Distribution Foreign Trade 
Barter Exchange Industry 
Bazaar Exports and Market 
Board of Trade Imports Money 
Business Fair Trade Trade Route 
Caravan Fairs and "Trading Post 
Cartel Expositions 

UNCLASSIFIED 


Interstate Commerce Commission 
International Relations 


Balance of Trade 
Communication 
Contraband Protection 

Customs Union Reciprocal Trade Treaty 
Foreign Trade Zones Tariff 

Interstate Commerce Transportation 


TRADE, BOARD OF. See BOARD OF TRADE. 

TRADE ACCEPTANCE is a form of time draft or bill of 
exchange used in a credit sale. A seller draws it, and a 
buyer accepts it in acknowledgment of his debt to the 
seller. A trade acceptance can be given only in pay- 
ment for merchandise. It cannot be used for purely 
financial transactions. 

A trade acceptance is a type of collateral security for 
borrowing purposes. For example, a lumberyard buys 4 
large shipment of lumber from a manufacturer for $1,000 


The Jumberyard signs а trade acceptance form promis- 
ing payment of the money at a later date, usually from 
go to 90 days. A bank will discount the form by giving 
the manufacturer credit up to almost $1,000. The bank 
collects the money from the lumberyard at maturity. 
The discounting of a trade acceptance allows the seller 
to get immediate funds from the sale of his goods while 
giving the buver credit terms. 

Trade acceptances may result in prompt payment of 
debts incurred in credit sales. People usually pay more 
promptly those obligations maturing at a bank than 
those maturing to individuals or concerns. Europeans 
have used this form of trade agreement much more 
widely than have Americans. 

See also DRAFT. 

TRADE ASSOCIATION is a nonprofit organization 
that represents a group of business firms in the same 
country. Businesses join their associations voluntarily 
and manage them cooperatively. 'The companies work 
together to ac complish goals that no single firm could 
reach by itself. 

‘A trade association may have only a few members, as 
in the iron- and steelmaking industry. Or it may have 
thousands of members, as in an association of retail 
grocers. The size of the membership has little to do with 
the effectiveness of the association. Itis more important 
that the association include most of the companies in 
the industry. About 6,000 national, state, and local 
trade associations operate in the United States. 

Trade-association activities include promoting busi- 
ness for the industry; encouraging ethical practices; co- 
operating with other associations and organizations; 
holding conventions; and obtaining good relations with 
the government, the industry's employees, and the 
general public. 

Trade associations sponsor much of the industrial 
research work in the United States. "This research helps 
improve the quality of goods or services sold by indi- 
vidual firms. Setting industry standardization is 
another important trade-association activity. By ob- 
taining agreements among firms, the trade association 
sets standards of size and quality for articles and services. 

A trade association acts as a source of information 
about its industry. It may issue bulletins on business 
trends and provide statistical information. Some publish 
magazines which are distributed to the public. Trade 
associations date back to the guilds formed in Europe 
during the Middle Ages. REUEL W. ELTON 

Related Articles in WORLD Book include: 

American Bankers Junior Chamber of 


Бовевт W. MERRY 


Association Commerce, U.S. 
American Bar Mellon Institute of 
Association Industrial Research 
Better Business National Association of 
Bureau Manufacturers 
Chamber of Commerce Railroads, Association of 
of the U.S. American 
Guild Special Libraries 
Iron and Steel Institute, Association 
American 


TRADE COMMISSION, FEDERAL. See FEDERAL 


TRADE COMMISSION. 

TRADE DISCOUNT. See Discount. 

TRADE PUBLICATION is a periodical devoted to 
a specific professional, business, industrial, or trade 
field. Trade journals form an important field of pub- 


TRADE ROUTE 


lishing in the United States. Most of them are weekly 
or monthly magazines, but there are a number of news- 
paperstyle weeklies, as well as some dailies. These pub- 
ications carry trade news items and articles designed to 
help the reader improve his knowledge of, and his posi- 
tion in, his field. van ALLEN BRADLEY 

Secalso ADVERTISING (Magazines); Macazine (Kinds). 

TRADE ROUTE. Trade routes have always been the 
means of bringing new goods into the home and com- 
munity. In early times, the luxuries of the Orient 
poured into Western Europe. Later, various countries 
exchanged raw materials and manufactures. Commerce 
gave rise to great cities along the routes. Trade routes 
have also increased contacts between peoples and 
resulted in an exchange of ideas and ways of doing 
things. Trade routes greatly affected the entire growth 
of civilization. The returning crusaders brought back to 
Europe knowledge of the customs and arts of the Mos- 
lems. Marco Polo's famous travels revealed knowledge 
of China and the Mongol Empire. 

Early Trade Routes existed among primitive peoples. 
One tribe might exchange its own surplus goods, per- 
haps sea shells or flints, for those of another tribe, which 
might include necklaces or stone hatchets. 

As men became more civilized, they developed arts 
and crafts, and expanded their trade. Early Sumerians 
traveled by caravans throughout Western Asia to the 
Mediterranean Sea. The Phoenicians traded by water 
routes connecting Egypt, Greece; Asia Minor, Italy, and 
the British Isles. 

Rich commerce flowed from the Far East to Europe 
by three major routes. The northern route, or Great Silk 
Route, cut from China across central Asia to the Cas- 
pian and Black seas, ending at Byzantium (now Istan- 
bul. But, as this overland route was expensive and 
dangerous, much of the silk commerce traveled by the 
middle route. It passed through the Persian Gulf and 
Euphrates Valley and ended either on the Black Sea 
coast or in such Syrian cities as Damascus. The south- 
ern route, by water, led from China around the south- 
ern tip of India, up the Red Sea, and overland to the 
Nile and northern Egypt. Merchants used this route to 
carry spice and pearls from Ceylon; cotton, spices, 
precious stones, and drugs from India; and cinnamon 
and incense from Arabia. Buddhist missionaries also 
traveled on these trade routes while spreading their 
faith from India across eastern Asia to China. 

Merchants of the Roman Empire carried on a vast 
amount of trade throughout the then known world. 
After the fall of the Western Roman Empire, Roman 
roads were completed and extended. They crossed the 
Alps, and branched out into Spain, France, and Ger- 
many. Water transportation also played a large part in 
European trading. Early traders shipped goods on the 
Seine, Rhine, and Danube rivers in Western Europe, 
and on the Volga and Don in Eastern Europe. Through 
such seaports as Bordeaux and Nantes on the Atlantic 
Ocean, they exchanged the wine, grain, and honey of 
Gaul for metals from Great Britain, and oil and lead 
from Spain. 

Medieval Routes. Cities trading with the eastern 


Mediterranean, such as Venice and Genoa, built power- 


ful commercial empires. Ships brought goods from the 
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The Trade Winds Blow From the Northeast and Southeast. 


Far East. Then Italian fleets carried the products to 
ports in Spain, England, and Flanders. Other goods 
crossed overland through Italy and across the Alps to 
France and to German cities along the Rhine and 
Danube. Merchants of the Hanseatic League bought 
these goods in Flanders or Germany, and carried them, 
aiong with their own products, to England, the Baltic 
countries, Poland, and Russia. 

The Search for New Routes led to a great age of 
exploration and discovery. During the 1400's, European 
nations began to search for new routes to the East in 
order to avoid the expensive tolls and the many hazards 
of the long journey from the Orient. In addition, Italian 
city-states had a complete trade monopoly, which 
resulted in high prices and low profits to 
European merchants. 

The voyages of Columbus and other explorers opened 
men's eyes to a whole new world. Many new all-water 
trade routes grew up. Nations set up trading companies 
to govern and control trade. The Portuguese first 
developed trade between India and the East Indies and 
Europe. The Spanish, Dutch, French, and English fol- 
lowed. Their commercial empires led to colonial 
empires. 

Today’s Trade Routes are almost numberless, and 
cover the entire world. Highways and networks of rail- 
roads cover continents. Airplanes have connected 
distant points on the globe. Ships carry goods on the 
world's oceans and waterways. VIRGIL SALERA 

See also EXPLORATION AND Discovery; TRADE. 

TRADE SCHOOL. See VOCATIONAL EDUCATION. 

TRADE UNION. See Lanon (Labor Unions). 

TRADE WIND is a strong wind that blows toward 
the equator from the northeast or southeast. In the days 
of sailing ships, sailors depended greatly on trade winds. 
The paths of these winds were so regular, especially over 
the oceans, that early navigators named them trade 
winds, which, in the language of that day, meant course, 
or track, winds. 
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The belt of rising air between the trade winds is a 
region of mild winds and calms. It is often called the 
doldrums because it is so calm. Sailing sl ips of early 
days were often stranded for many wecks in this region. 


"Trade winds have a great deal to do with rainfall on 
land. When they blow over lowlands, they take up 
much of the moisture that is present in the air, caving 
a dry region. This happens in the Great Sahara and in 
the Central Australian desert, which are in the ath of 
strong trade winds. When trade winds blow against 
mountain ranges, they are forced upward. As the warm 
air rises, it cools. Its moisture condenses and falls as 
rain on the mountain slopes. Ерма S. STONE 

See also CALMS, REGIONS or; DOLDRUMS. 

TRADEMARK identifies and distinguishes the prod- 
ucts of one business firm from those of another. It may 
include a word, a sentence, a name, a symbol, a picture; 
or any combination of these, "Trademarks must be at- 
tached directly to the product. Many trademarks con- 
tain the name of the owner of the business. But manu- 
facturers often use some word to describe the qualities 
of the product, or make up a word. The spoken part 
of a trademark is called the brand name. 

Trademarks provide a simple way for people to deter- 
mine who is responsible for a particular item. They 
also help people identify the brands they liked in the 


s 


past, so they may purchase them again. Manufac- 
turers use trademarks to promote the sale of their goods. 

Service marks also identify goods and services. They 
do not have to be attached to a product. Companies 
that provid services to the public, such as transporta- 
tion companies, use these marks to advertise their serv- 
ices. For example, a blue sign with a bell, the symbol 
of the American "Telephone and Telegraph Company, 
tells every passer-by that a public telephone is available 
for use. 

Laws to protect the rights of the trademark owner 
were developed in the early 1800's. Most countries now 
provide fo: regulation and registration of trademarks. 

In the United States, the first person to use a trade- 


mark on the market has the legal right to that mark. 
But this right does not prevent others from using the 
same trademark on other, unrelated products, or in 
other areas. An important protection for trademark 
rights is federal registration. In 1905, the U.S. Congress 
passed the first federal law on trademark registration 


to be held constitutional. 

A person wishing to register a trademark submits his 
application. a copy of the trademark, and a fee of $25 
to the United States Government Patent Office in 


Washington, D.C. (see Parent OrricE). The patent 
office may refuse to register a trademark if it contains: 


(1) immoral, misleading, or scandalous material, (2) the 
flag, coat of arms, or any other official insignia of the 
United States, a state, a municipality, or another 
country, (3) the name, picture, or signature of any living 
person without his or her written consent, or (4) a mark 
or trade name that is now in use in the United States, 


if it might confuse or deceive purchasers. 

If the government accepts the trademark, it issues a 
permit. lhis permit guarantees a person's right to use 
the trademark for 20 years. It may be renewed every 
20 years. If a trademark owner stops using the mark 
for a period of two years, he loses the right to exclusive 
use of that mark. 

In Other Countries, trademark rights are based on 
use, as in the United States. But some countries, such 
as Argentina and Brazil, register a trademark even if 
the person does not actually use it. In Canada, the law 
regulates two types of trademarks: general and specific. 
Ageneral trademark covers a general business or occupa- 
tion. It can be registered for $30, and has no time limit. 
A specific trademark protects a particular product or 
class of products. The registration fee is $25, and 
registration covers 25 years. HUNTINGTON CAIRNS 

TRADER. See list of Pioneers and Frontiersmen in the 
Biocrapuy section of the READING AND STUDY GUIDE. 

TRADES UNION CONGRESS is a national organiza- 
tion of British trade unions, founded in the 1860's. It is 
somewhat similar to the American Federation of Labor, 
but is organized more loosely and has less authority 
over its member unions. 

TRADING POST sold glass beads, cloth, knives, and 
other articles to the Indians in exchange for furs and 
hides, ‘Traders set up many posts in North America, 
often in connection with border forts. The British 
established trading posts in the areas that are now 
Canada and the northern United States. The Hudson's 
Bay Company became especially important (see Hup- 
son’s Bay Company), French traders had stations in 
Canada and at Mobile, Ala. Natchitoches, La. 


TRAFALGAR 


Natchez, Miss.; and St. Louis, Mo. Spanish traders sct 
up posts in Florida, Texas, and California. 

Early traders were always on the lookout for new 
business. In their search for Indian trade, they explored 
unknown rivers and rich lands. Important posts in- 
cluded Astoria, Ore.; Bent's Fort, in Colorado; Fort 
Bridger and Fort Laramie, in Wyoming; and Sutter's 
Fort, in California. 

Small communities sometimes grew up around the 
trading centers. Farmers from nearby areas would visit 
the post for their supplies. Traders began stocking more 
and more items. Communities grew into villages, and 
industries flourished. Soon large stores developed, and 
trading posts almost disappeared. 

Today, trading posts are still found in the south- 
western United States. In Arizona and New Mexico, 
Indian pueblos or villages depend on trading posts for 
many of their supplies. The Indians bring in their 
products, such as jewelry, blankets, baskets, and pot- 
tery, and sell or exchange them for food, clothing, and 
farm equipment. ROBERT W. MERRY 

TRADING STAMPS are premiums, or bonuses, that a 
retailer gives with a cash purchase of goods. The usual 
rate is one stamp for every 10¢ spent. The person re- 
ceiving the stamps collects them to exchange for some 
item of value. Trading-stamp companies sell the stamps 
to retailers. They also redeem, or exchange, them for 
various products, such as dishes, toys, radios, or sport- 
ing equipment. Some states prohibit the use of trading 
stamps. 

The use of trading stamps to increase sales was first 
introduced in the 1890°ѕ. Thomas Sperry set up the 
first independent trading-stamp company in 1896. 
More than 300 firms now sell and redeem stamps. The 
growth in the popularity of trading stamps is due largely 
to their adoption by supermarkets. Jons Н. Frepentck 

TRADITION is the passing down from generation to 
generation of ideas, customs, beliefs, and stories. See 
CULTURE; FABLE; FOLKLORE; Law; LEGEND; LITER- 
ATURE (Literature and Civilization); MYTHOLOGY; 
SUPERSTITION. 

TRAFALGAR, truh FAL guhr, is a low, sandy cape 
on the southern coast of Spain. It lies at the western 
entrance to the Strait of Gibraltar. A famous naval 
battle took place just off Trafalgar on Oct. 21, 1805. A 
fleet of 27 British ships met and defeated a combined 
Spanish and French flect of 33 ships. Admiral Horatio 
Nelson commanded the British fleet. He showed great 
naval skill in capturing 18 enemy ships. Many persons 
called the battle the most glorious victory in British 
naval history. But the day ended in gloom, because 
Nelson was fatally wounded. 5 

Just before the battle began Nelson hoisted the now 
famous signal, “England expects that every man will do 
his duty.” The people of Great Britain celebrated the 
victory at Trafalgar with deep thanksgiving. It ended 
the threat of an invasion of England by Napoleon. 

Trafalgar Square, in London, was named in memory 
of Nelson and his great victory. The square has an im- 
posing granite-column dedicated to Nelson, as well as 
two fountains and several statues. J. SALWYN_SCHAPIRO 

See also LONDON (picture, Famous Places In Lon- 
don); Nexson, HORATIO. 


289 


Freeways and Expressways Move Traffic rapidly to and 
from the business centers and industrial areas of cities. Median 
strips separate lines of traffic going in opposite directions and 


TRAFFIC is the movement of people and goods from 
one place to another. It is the “life blood" of commerce 
and industry. This article is concerned with traffic on 
streets and highways. For a discussion of other kinds of 
traffic, see the article on TRANSPORTATION with its list 
of Related Articles. 

Americans average 1,000,000 miles of travel over the 
streets, roads, and highways every minute of the day. 
Most motorists are not going very far. One of every three 
miles driven is for trips that never go beyond the city 
limits. Even out on the road or highway one trip in 
three is for a distance of less than five miles, But the short 
trips add up, and the average car is driven 9,000 to 
10,000 miles each year. 


Traffic Problems 


The millions of automobiles in the United States 
cause many traffic problems. In the morning and even- 
ing rush hours, city streets are jammed with automo- 
biles. On holidays and weekends, many highways are 
too full for comfort or safety. Freeways and expressways 
are constantly being built to replace the herge-and- 
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TRAFFI 


Portland Cement Assoc.; Traffic Institute, N ern University 


help prevent collisions during morning and evening rush hours. 
Traffic lights, bus lanes, and policemen help regulate the flow of 
traffic on a busy city street, inset, 


buggy-day streets, roads, and highways, to relieve these 
conditions. The main streets of many small towns are 
overburdened with through traffic, making it difficult 
for local people to get to the stores. Bypasses around 
these towns ease the pressure and help local business. 
It is hard to find a parking place in the business sec- 
tions of cities and towns. Parking at the curb is being 
prohibited in more and more places to make additional 
street space available for moving traffic. Off-street park- 
ing areas are being provided in large numbers. See 
PARKING, 

Improved streetcar and bu: 
gestion when the service is convenient, comfortable 
inexpensive. Better provision for truck loading and 
unloading at stores, office buildings, and factories eases 
the problem of truck interference on streets. It also re- 
duces cost of delivery and distribution of goods. More 
efficient use of existing streets is obtained in several ways- 
These include: (1) creating one-way streets; (2) changing 
traffic lanes to one-way operation during hours of heavy 
traffic; (3) prohibiting curb parking;(4) installing modern 
coordinated traffic-signal systems, turn controls, ani 


rvice helps relieve con- 
, and 


Parking Lots Above and Below Ground and off-street 
parking areas scattered throughout the business section of acity 


pedestrian controls; and (5) developing through-street 
systems to move traffic faster. 


Traffic Control 


"Traffic-control signals, signs, and pavement markings 
are tools by which drivers and pedestrians can know the 
traffic regulations and control measures. 

Traffic laws are as much for the pedestrian as for the 
motor vehicle. This is especially true in the relationship 
of the pedestrian with moving vehicle traffic. In cities, 
pedestrian accidents account for more than half of all 
traffic deaths. Special control devices often are used for 
pedestrians, such as electric signs telling them when to 
cross streets and highways. These signs are operated in 
connection with vehicle traffic signals. 

Signals, Signs, and Markings. There is no clear rec- 
ord of who invented or first used traffic control devices. 
It is generally agreed, however, that automatic traffic 
signals first appeared in Detroit in the early 1920s. The 
familiar white center line on highways was developed by 
the Wayne County (Michigan) Road Commission. 
Traffic siens of one kind or another date back to the 
early Roman roads. 

Traffic controls are increasingly necessary for regu- 
lating, warning, and guiding traffic, both motor vehicle 
and pedestrian. The law requires signs to indicate how 
certain traffic regulations apply- Adequate use of warn- 
ing signs, and well-designed and well-located route 
markings have great value, too, in helping the orderly 
flow of traffic. Pavement and curb markings and traffic 
islands, properly designed and located, also help. 

Modern traffic lights are made so that they can be set 
to change when traffic demands it. In most places, the 
changes are automatic every so many seconds or min- 
utes, Where there are different amounts of traffic on 
intersecting highways and streets, the light can be set so 
that it will remain green longer for the highway or street 
with the most traffic. 

Some traffic lights also are arranged so that the traffic 
itself will cause them to change. This is done by placing 
switches or magnets on the roadway. These are called 
detectors. When cars pass over the detectors, the light 
changes to let the cars go through the intersection. 
Where there is a great deal of pedestrian cross-traffic but 
little motor vehicle cross-traffic to change the lights, the 
signals frequently work from a switch operated by the 
pedestrian. This permits pedestrians to cross busy streets 
and highways safely. 


‘Traffic Institute, Northwestern University 


help greatly to relieve traffic congestion. Prohibiting of curb 
parking makes more street space available for moving traffic. 


Many warming and guide signs are covered with 
luminous paint, or glass or metal beads or buttons, 
which reflect beams from headlights. This makes the 
signs easier to see at night. Traffic lanes, pedestrian cross 
walks, turn markings, and warning signs frequently are 
painted or otherwise marked on street pavements and 
highway surfaces. Sometimes, various types of reflector 
buttons or white material are embedded in the surface. 

Control devices must be located in the right places or 
they can cause delay and congestion, and lead persons 
to disregard them. 

Good traffic control devices must be based on sound 
engineering principles. Studies of types and flow of 
traffic, accidents, speeds, delays, and physical conditions 
show the exact nature of a traffic difficulty and indicate 
the particular devices or methods of control needed. 

Traffic Regulations arc the rules of the road governing 
the actions of pedestrians and drivers on public roads 
and streets. Regulations should be uniform, so that 
drivers everywhere will know exactly what actions to 
take under like conditions. Traffic regulations on a large 
scale were first adopted in this country in New York 
City, shortly after 1900. Traffic rules, however, had been 
in common use in France and England long before 
this date. 

Parking Meters were first used in Oklahoma City in 
1935. The purpose of these traffic-control devices is to 
measure mechanically time-limit parking regulations. 
Originally located only at the curb, parking meters now 
frequently are placed in parking lots. There they either 
are a means of restricting the length of time vehicles are 
parked, or a means of collecting parking fees. See 


Traffic Police enforce traffic-control measures and 
regulations and control traffic emergencies. Develop- 
ment of street and highway facilities and traffic-control 


plans are the responsibilities of highway or traffic 
Pyke JOHNSON 


engineers. 

Related Articles in WORLD BOOK include: 
Automobile Police „4 
Automobile Driving Radar (pictures, Radar 
Bicycle Catches Speeders) 
Bus Roads and Highways 
Engineering (Traffic Safety 

Engineering, Street d 
Parking Truck and Trucking 


Parking Meter 
TRAFFIC ENGINEER. Sce ENGINEERING (Traffic). 
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TRAGACANTH 


TRAGACANTH, 7RAG uh kanth, is a true gum ob- 
tained from various shrubs (Astragalus) of the pulse 
family. These grow chiefly in Asia Minor, Iran, and 
Syria. Tragacanth is dull white or yellowish in color, 
and clear and hornlike in texture. It is usually sold in 
the form of thin flakes or ribbons. These swell into a 
jellylike mass when soaked in water. Tragacanth is one 
of the oldest materials used in pharmacy, going back to 
Biblical times. It is used in the preparation of tablets, 
or pills, emulsions, and creams, and to a small extent 
in printing gums for textiles. C. L. MANTELL 

TRAGEDY, TRAJ uh dih, is a form of serious drama 
concerning a series of unhappy events that usually end 
in disaster. The first important tragedies appeared in 
ancient Greece in the 500’s в.с. with the works of 
Aeschylus, Sophocles, and Euripides. Greek tragedies 
included music, dancing, and a chorus of voices to 
explain the plot. In them, men contended against fates 
they could not escape. Tragedy reached great heights 
with the plays of William Shakespeare in the early 
1600’s. In such dramas as Hamlet, Macbeth, and King 
Lear, Shakespeare emphasized the inner struggles and 
conflicts of his heroes. Pierre Corneille and Jean Bap- 
tiste Racine were the foremost French tragedians of the 
1600's. They followed strict classical rules in their 
dramas. Later tragedies often included sentimentality 
and melodrama, 


Related Articles in Wonrp Book include: 


Aeschylus Drama Racine, Jean Baptiste 
Comedy Euripides Shakespeare, William 
Corneille, Pierre Melodrama Sophocles 


New York Zoological Society 
The Brilliantly-Colored Cabot's Tragopan is one of several 
kinds of handsome Asiatic pheasants. 


TRAGOPAN, TRAG oh pan, is the name of a hand- 
some quail-like bird of the pheasant family. It lives in 
forests high up on the mountain slopes of southern and 
central Asia. The male bird has a bright-colored lappet 
(loose-hanging skin) on his throat, and a pair of blue, 
fleshy, erectile horns on each side of his head. Both 
lappet and horns become enlarged and brilliant during 
the mating season. 

"Tragopans eat insects, leaves, fruits, and seeds. They 
nest in trees. Their white eggs are slightly speckled with 
dull lilac. These birds are shy. Hunters usually snare 
them by driving them slowly toward nooses. 


Scientific Classification. The tragopan belongs to the 
family Phasianidae, and makes up the genus Tragopan. 
The best known of the five species is 7. satyrus, the satyr 


tragopan of the Himalayas. Јоѕерн J. Hickey 
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TRAIL, British Columbia (pop. 11,395), is an impor- 
tant smelting and refining center ıetimes called 
Silver City. It lies on both sides of the Columbia River, 
For location, see BRrrisu. COLUMBIA (color map). 

Trail’s smelting industries, among the largest in the 
world, produce silver, lead, zinc, gold, cadmium, anti- 
mony, and sulfuric acid. The city also has a large 
chemical-fertilizer industry. It is a popular winter and 
summer sports center. The town was established as 
Trail Creek, and served as an embarkation point for the 
movement of supplies up the river to frontier posts in 
the 1880’s. Roprxtck Hate-Brown 

TRAILER is a wheeled vehicle that is pulled by a 
truck or automobile. Special trailers are used on large 
trucks (see TRUCK AND TRUCKING). Other trailers hitch 
to the rear bumpers of automobiles. People use auto- 
mobile trailers for living quarters, for recreation, and 
for light hauling. The two main types of automobile 
trailer homes are the travel trailer and the mobile home. 

Travel Trailers are used mainly for recreation, such 
as fishing or hunting trips. They have many conven- 
iences, including a refrigerator, a sink, a stove, and cabi- 
nets. They also have plumbing facilities апа electrical 
outlets for lights, radios, and televis sets. Many 
travel trailers have a heating unit for usc on cold days. 

Travel trailers are made of steel or aluminum, and 
are often painted in bright colors. These temporary 
homes on wheels range in size from 12 to 35 feet long, 
and from 6 to ro feet wide. 

Mobile Homes are much larger than travel trailers. 
They range in size from 26 to 60 feet long, and from 8 
to 10 feet wide. They are especially useful to persons 
such as skilled workers and military personnel who must 
move their families around the country. About 3,000,000 
persons in the United States live in mobile homes. 

Mobile homes have a living room, а kitchen and 
dining area, one or two bathrooms, : is many as 
three bedrooms. They have complete houschold equip- 
ment, including furniture, cabinets, draperies, lamps, 
stoves, and refrigerators. Some even have automatic 
dishwashers, garbage disposals, and ай conditioning. 
Mobile homes also serve as tuberculosis iesting units, 
field offices, banks, and even music schools. See AUTO- 
MOBILE (picture, Trailers). / 

The Trailer Industry began in the late 1930's, and is 
now a billion-dollar business. Approximately 250 
manufacturers make trailers, and about 4,000 dealers 
sell them. Each year more than 140,000 mobile homes 
and travel trailers are made. Annual sales of these 
trailers total more than $600,000,000. Enwarn L. Мпзох 


Trailers Are "Homes on Wheels” for Many Families. 
Airstream Trailers; Inc. 


иу 


^ wissourr 
моите 


2. \ 


TRAILING ARBUTUS. See ARBUTUS. 

TRAILS OF EARLY DAYS. Indian trails served as the 
earliest roads in the United States. They were little 
more than footpaths. Pioneers blazed, or marked, these 
wilderness trails by making notches on trees that bor- 
dered them. At first, people could follow the trails only 
on foot or on horseback. Wagons and coaches did not 
come into use before 1800, except on the most popular 
routes, such as Braddock’s Road. 

Thousands of settlers took part in the great westward 
movement of the 1800's (see WESTWARD MOVEMENT). 
They needed roads for their wagons, so many new trails 
appeared. The travelers cut down trees and made mud- 
holes passable by placing logs side by side. They crossed 
streams at fords, or shallow places, and set up ferries 
along rivers. When a region became more settled, peo- 
ple often used gravel or boards to build hard-surfaced 
roads called turnpikes. Construction of these roads was 


Many People Use Trailers on Long Vacation Trips. 


Mobile Homes Manufacturers Assoc: 


SOME TRAILS OF EARLY 


LANCASTER 
TURNPIKE 


S 
9" WILDERNESS ROAD 
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difficult, so the people who built them charged tolls, 
or fees for their use. Many turnpikes were þuilt in the 
castern part of the United States. 

Overland trails east of the Mississippi River lost their 
importance after 1840, with the coming of the railroads. 
But they remained in use in the Far West until railroads 
came in the 1870’s and 1880's. The most important 
trails in this region included the Oregon Trail and the 
Santa Fe Trail. 

The federal government often helped finance trans- 
portation. It aided road building by granting funds, 
especially when mail or military supplies moved over 
the route. The U.S. Post Office Department subsidized 
stagecoach lines which carried passengers, baggage, ех- 
press, and mail. By 1858, six mail lines, including the 
Butterfield Overland Mail, served the Pacific Coast. 
U.S. Army engineers often located or improved western 
roads used by gold seekers, military detachments, and 
pioneer settlers. W, TURRENTINE JACKSON 


Related Articles. See the Transportation sections of the 
various state articles, such as OREGON (Transportation). 
See also the following articles: 


EARLY TRAILS 
National Road 
Oregon Trail 
Pennsylvania State Road 
Santa Fe Trail 
Wilderness Road 


Boston Post Road 

Braddock’s Road 

Chisholm Trail 

Lancaster Turnpike 

Mohawk Trail 

Natchez Trace 
UNCLASSIFIED 

Conestoga Wagon Roads and Transportation 

Pioneer Life Highways Turnpike 

Pony Express Stagecoach Western Frontier Life 
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TRAIN 


TRAIN. See ELECTRIC RAILROAD; LOCOMOTIVE; RAIL- 
ROAD. 

TRAINING CAMPS, MILITARY. Scc Army, UNITED 
Srates (table, Major Army Posts); MILITARY TRAINING. 

TRAINMASTER. See Влп.колр (Jobs in the Operat- 
ing Department). 

TRAITOR. See TREASON. 

TRAJAN, TRAY jun (А.р. 53?-117), a Roman em- 
peror, was the second of the five so-called “good em- 
perors? of Rome and an important military leader. 

Trajan spent a great deal of time traveling over his 
empire and trying to improve conditions. He expanded 
the frontiers and led many of the campaigns to establish 
definite boundaries to his empire. He brought Dacia 
(now Romania and Hungary) and Arabia into the em- 
pire. Much building was carried on during his reign. 
One of the best preserved monuments of his time is 
Trajan’s Arch at Benevento, Italy. When Trajan died, 
he was succeeded by his adopted heir Hadrian. 

Trajan was born Marcus Uxprus Trajanus at Ital- 
ica, Spain, of Roman parents. His father was a common 
soldier, who became governor of an Asiatic province. 
Young Trajan received a military education and won 
fame in Spain, Syria, and Germany. In A.D. 97, Emperor 
Nerva adopted him as his heir and successor. When 
Nerva died the next year, Trajan was named emperor. 

Trajan's Column was built by the Roman Senate in 
A.D. 114 to honor Trajan after he defeated Dacia. The 
well-preserved column, 100 feet high, stands in Trajan's 
Forum in Rome. A spiral staircase inside leads to the 
top. The pedestal and column are covered with carvings 
portraying the Dacian wars. The ashes of Trajan are 
said to have been placed in the column, but no trace of 
them has ever been found. A gigantic statue of Trajan 
once stood on it, but in 1588, this statue was replaced 
by one of Saint Peter. 

TRA JECTORY. See BALLISTICS. 

TRAMPOLINE, TRAM poh lehn, is an elastic canvas 
or net bed used in gymnastics, especially tumbling. It 
is often called a bounding or bouncing table. It is 
usually about 8 feet wide and 15 feet long. Springs or 
cord anchor the bed to a metal frame of table height. 

TRANCE is a term generally used to describe any kind 
of unnatural sleep or partly conscious state. The name 
trance was first used for conditions in which a person’s 
soul was believed to have withdrawn for a time from 
the body. The term is now applied to such conditions 
as sleepwalking, deep stages of hypnosis, and the state 
into which spiritualist mediums seem to fall. 

A trance is not always accompanied by any particular 
physical symptoms. But in many cases, the pulse and 
rate of respiration slow down. The reflexes may also be 
affected, and sometimes they disappear altogether. 

The best-known type of trance today is probably the 
trance of the spiritualist medium. In this condition, the 
medium appears to have fallen into a deep sleep, but 
remains capable of speech and writing. After the awak- 
ening, he apparently has no memory of the events that 
occurred during the trance. Science now regards the 
medium’s trance as a state similar to deep hypnosis. 

The ecstatic trance is a state of deep contemplation, 
generally brought on through religious excitement. On 
returning to a normal state, the subject usually remem- 
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bers the nature of his vision or other ecstatic experience, 
Science considers the ecstatic trance as a case of hally. 
cination. WILLIAM $, SADLER 
See also Hypnotism; SUSPENDED ANIMATION, 
TRANQUILIZER, also called Araractic, is a drug 
that calms nervousness without dulling mental proces. 
ses, slowing physical activity, or slowing reactions, 


Miltown, thorazine, and reserpine are said to have 
these properties. Tranquilizers differ from purely 
sedative drugs such as Nembutal and Seconal (see 
SEDATIVE). These drugs calm nervousness, but may 
also depress nervous and physical activity. No tran- 
quilizer is perfect, and none can be uscd by everyone, 
They all tend to depress mental activity. In large 
doses, they may be dangerous. Tranquilizers may 
become a habit with continued use. Doctors use these 
drugs in treating certain mental illnesses. Warrer Movers 


TRANS-CANADA AIR LINES. Scc AIRLINE. 
TRANS-CANADA HIGHWAY. See Kops AND Hion- 
ways (Some Important Roads and Highways). 


TRANS-SIBERIAN RAILROAD is the longest railroad 
in the world. It joins Soviet Asia with the European 
part of Russia. The railroad reaches froin Nakhodka in 
Siberia to Moscow, and connects with Kirov and 
Leningrad. No one knows its exact length in miles, 
because many of its branches are often not considered 
a part of the Trans-Siberian line. In fact, the Russian 
government does not officially use the name “Trans- 
Siberian" any longer, but calls each system by its own 
name. The old name is used for a train, the Trans- 


Siberian Express, which travels the distance between 
Moscow and Nakhodka in 9} days. This express goes 
through Kirov, Molotov (Perm), Sverdlovsk, Omsk, 
Krasnoyarsk, Irkutsk, Chita, then north of the Amur 
River through Khabarovsk to Nakhodka, a distance of 
about 5,800 miles. 

The building of the Trans-Siberian Railroad marked 
the beginning of a new era in the development of Si- 
beria. Industries began to flourish and foreign trade in- 
creased considerably. Immigration to Siberia increased, 
and within 20 years the population doubled. Engineers 
first planned the project in 1850. Due to expense the 
government delayed it some 40 years. In 1891, the 
Russian Minister of Finance, Sergei Witic, obtained ap- 
proval from the czar to start building the transcontr 
nental railroad. By 1898, the Siberian section of the 
railroad was completed. The cost of the entire road was 
$500,000,000. The original line was built between 1892 
and 1905. During World War I, the Russians com- 
pleted another link connecting Chita and V. ladivostok. 

The original plan for the railroad called for building 
the section between Sretensk and Khabarovsk to the 
north of the Amur River. But an agreement with China 
made it possible to follow a short-cut route through 
Harbin. This railroad through Manchuria is known as 
the Chinese Eastern Railroad, and became part of the 
Trans-Siberian Railroad in 1935. However, the origin 
plan was later adopted, and the section north of the 
Amur River is now the main line. 

When builders firststarted the Trans-Siberian Railroad 
they made it a single-track railroad. In 1937, it was 
made into a double-track railroad with wide gaus¢ 
tracks. When the Germans invaded Russia in Worl 
War II, they faced the problem of changing the tracks 
to accommodate the German trains. The railroad has 
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The Long Trans-Siberian Railroad Stretches from Moscow to Nakhodka. 


been Russia’s most valuable asset in the Russo-Japanese 
War, World War I, and World War II. The Eastern 


Chinese Railroad was a particular problem during these 
wars. In 1945, a treaty signed between China and 
Russia stated. that both countries would own the rail- 
way for 30 years. After this period, the railroad would 


belong to China exclusively. CHARLES О. MORGRET 
TRANS WORLD AIRLINES. See AIRLINE. 
TRANSCAUCASIA. Sce CAUCASIA. 
TRANSCENDENTALISTS are persons who believe 
that mind goes beyond matter, and that man can know 
more than he really sees or experiences. This philoso- 
phy is called transcendentalism. 
New England transcendentalism was a way of think- 
ing which developed in the United States during the 


middle 1800. The outstanding spokesman for the 
movement was Ralph Waldo Emerson. Other persons 
who promoted the movement included William E. 
Channing, Margaret Fuller, George Ripley, and Henry 
D. Thoreau. Many of the American transcendentalists 


were Unitarian ministers, who thought that the spirit 
had gone out of the churches, and that religion needed 
new inspiration and new vision. They claimed that the 
visible world is merely the garment and symbol of the 
invisible spirit which is the only true reality. They be- 
lieved also that each human being is equally a part of 
that spirit or ‘“‘over-soul” which speaks in him and to 
him and through him in a unique and creative way. In 
the light of this belief, they held that all claims to 
authority in religious matters are false. They defended 
the right of each person to follow the dictates of his 
own conscience. 

The transcendentalists made experiments in com- 
munal living, and led in many social reforms (see BROOK 
Farm), Between 1840 and 1843, they published a jour- 
nal called The Dial, with articles on philosophy and 
religion. The public thought it obscure, and the press 
attacked it. The transcendentalists abandoned their 
experiment in communal living in 1846. н. M. Kates 

See also AMERICAN LITERATURE (The Great Period 
and the Five Masters). 

TRANSCONTINENTAL RAILROAD. See RAILROAD 
(Railroad to the Pacific; The Wedding of the Rails); 
Uran (Transportation; color map. Historic Utah); 
TRANSPORTATION (picture, Crossing the United States). 

TRANSCRIPTION. See PHONOGRAPH (How the 
Phonograph Works; Phonograph Records). 

TRANSEPT. See ARCHITECTURE (Architectural Terms); 
Carneprat (The Plan of a Cathedral). 


TRANSFIGURATION was the change in physical ap- 
pearance that came over Jesus Christ on one occasion 
during His public ministry. According to the Bible, 
Jesus took Peter, James, and his brother John up on a 
mountain, and permitted them to see Him in splendor, 
with His face shining like the sun, and His garments 
bright with light. Then the Old Testament figures of 
Moses and Elias came to talk with Christ. Raphael's 
portrait of The Transfiguration is said by many to be 
one of the world’s greatest paintings. It now hangs in 
the Vatican (see RAPHAEL). FULTON J. SHEEN 

TRANSFORMATION OF ENERGY. See ENERGY 
(Changes in Energy). 

TRANSFORMER is a device that increases or decreases 
the voltage of alternating current. It enables power 
companies to transmit electric power with low amper- 
ages and high voltages without increasing the size of the 
wires (see ELECTRIC POWER (Transmitting and Distrib- 
uting Electric Power]). 

'To move electricity through power lines more effi- 
ciently, it is desirable to have electricity at a high 
voltage. This is accomplished by the use of a step-up 
transformer. Home appliances, lights, and electrical 
machinery need much less power than is driven through 
power lines. In this case, it is more practical to use low 
voltage. For this purpose, a step-down transformer is used. 

The typical transformer consists of a hollow iron core 
and two coils of wire. The iron core is shaped like a 
square. Around one side of the core is wound a wire 
which is known as the primary coil. Another coil is 
wound around the other side of the core or around the 
first coil, and is known as the secondary coil. The two 
ends of the primary coil are connected to the source of 
voltage that is to be changed, such as a generator. The 
secondary coil is connected to the circuit to which the 
electricity is to be transferred. As the alternating current 
goes through the primary coil, it sets up a magnetic 
field, much the same as though it were a magnet. This 
magnetic field consists of lines of force that change in 
number and direction. These lines cut through the turns 
of the secondary coil, which sets up ап alternating cur- 
rent in this coil. The current through the secondary coil 
is known as the induced current and its voltage is known 
as the induced voltage. If the number of turns in the 
secondary coil equals the number of turns in the pri- 
mary coil, the induced voltage will be the same as the 


voltage of the primary coil. However, if the number of 


turns in the secondary coil is greater than that in the 
ge will be increased. 


primary coil, the induced volta| 
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TRANSFORMER 


A Transformer is made up of a primary coil, а 
secondary coil, and an iron core. The transformer on 
а toy electric train decreases the voltage to a level 
low enough to operate the train. A huge transformer, 
upper right, is necessary to step up the voltage to 
send electricity long distances, and to step it down at 
its destination. 


Similarly, if the number of turns in the secondary coil is 
less than that of the primary coil, the induced voltage 
will be lessened. The voltage in the secondary coil is 
directly proportional to the number of turns. If the 
secondary coil has twice as many turns as the primary 
coil, the induced voltage will be twice as much. If the 
secondary coil has one half as many turns, the induced 
voltage will be one half as much. 

Transformers are used in lighting, in the transmission 
of power, in radio, and in many other electrical circuits. 
There are many types of transformers, according to their 
uses. One type is known as an air-core transformer, be- 
cause it does not have an iron core. Another type has a 
core made of powdered compressed iron. In each case 
where the transformer is used, it provides a quick and 
inexpensive way of transferring electrical energy from 
one circuit to another. 

See also INDUCTION Corr. 

TRANSFUSION, BLOOD, is a method of transferring 
the blood of one person into the body of another. Trans- 
fusions have saved the lives of countless persons who 
were in great danger of dying from wounds, anemia, or 
shock. 

One of the chief conditions that call for blood trans- 
fusion is acute hemorrhage through a break in a blood 
vessel. Another is hemophilia, a disease in which blood 
clots do not form to stop bleeding. Normal blood sup- 
plies a chemical substance to cause blood clotting. 
Transfusions are also used in treating several kinds of 
anemia. 

The patient who receives blood in a transfusion is 
called the recipient. The person who gives it is the donor. 
The blood is usually withdrawn from, or introduced 
into, a vein which is located at the inside of the elbow. 
The surface veins of the neck and legs may also be used. 
The amount of blood required depends on the patient's 
condition. 

How Transfusions Are Given. There are several ways 
to give a transfusion. One often used is the intravenous 
drip method. In this method, the blood passes from an 
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tube to which 
d in a vein of 


elevated container through a sterile rubb 
a needle is attached. The needle is inse 
the patient. 


Usually, when transfusions are given, а chemical 


called an anticoagulant is used to prevent clotting. The 
most common one is sodium citrate. When the blood 
contains no chemical to keep it from clotting, it must 
be used quickly. Keeping it in paraffin-lined containers 
will prevent clotting for a time. 

Whole blood mixed with an anticoagulant can be 
kept as long as 10 days, and sometimes longer. It can 
also be transported long distances. Citrated blood can 
be used in continuous drip transfusions for patients who 


need much blood, a little at a time. 

Plasma and Serum. Whole red blood is used in many 
transfusions, but for some cases doctors сап use blood 
plasma and serum—forms of the clear watery part of the 
blood. Acute hemorrhage is one of the cases where 
plasma transfusions may be used instead of whole blood. 
Plasma can also supply coagulants, which cause the 
blood to clot, and substances in the blood (immune 
bodies) which fight disease germs. The clear liquid сап 
be separated from the blood corpuscles by a centrifuge, 
which works like a cream separator. Plasma and serum 
can be kept much longer than whole blood. ‘They сап 
also be frozen solid, or dried to yellow flakes. In these 
forms it is easy to send plasma and serum thousands of 
miles, and they can be used years later. | 

The idea of transfusion is not a new one, but only in 
recent years have doctors discovered the facts needed to 
make the process reliable. An Italian physician of the 
1600’s gave the first clear description of blood trans 
fusion. Failures led governments and the church to for- 
bid it, and it was rarely used for hundreds of years. In 
1900, Karl Landsteiner discovered that there were four 
main blood groups. This explained why many trans 
fusions failed and opened the way to further discoveries 

Transfusions May Be Dangerous unless the donor 
and recipient belong to the same blood group. If they do 
not, the serum of one type may cause the red corpuscles 
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Keystone; Ewing Galloway 
Blood for а Transfusion is withdrawn from the arm of a 
donor, It con be stored in a blood bank until it is needed. 


A Patient Receives Blood in a transfusion through a 
needle inserted into a vein inside the elbow of his arm. 


of the other to stick together, or clump. Then the blood 
cannot pass through the small blood vessels. ‘The patient 
becom! iously ill and the transfusion must be stopped 
at once. The patient may die if a large amount of the 
wrong type of blood has entered his body. Tests are now 
made before transfusions to find whether the donor's 
blood belongs to the right group for the recipient. The 
four main groups also have several subgroups. Blood 
can also cause serious reactions if it belongs to the wrong 
subgroup. There are other blood groups besides these 
four. Onc recent grouping depends on a property in the 
blood called the Rh factor. Plasma and serum have a 
great advantage over whole blood because they do away 
with the danger of mixing whole bloods. 

Many large communities have blood banks. All kinds 
of blood, even rare types, are kept here for immediate 
use. In some banks, the charge for blood is smaller if the 
patients relatives or friends replace it. "Transfusions 
first came into wide use during World War I. Since 
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Radio transmitters small enough to be 
used in artificial earth satellites de- 
pend on transistors like the one left. 


then, millions of persons have given their blood to be 
made into plasma. 

Donors give a pint of blood at a time. Persons in 
charge usually advise them not to give blood more than 
five times a year, and to wait at least eight weeks be- 
tween donations. Persons in good health usually feel no 


ill effects if they follow these rules. — Wrriiw C. Braver 
See also BLoop; PLasma; Serum; RH FACTOR. 
TRANSISTOR is an electronic device that does many 

of the jobs of vacuum tubes. Radios, television sets, and 

other electronic communication equipment may use 
transistors to amplify, or strengthen, the signals picked 
up by their antennas. Transistors are only about roo 
the size and weight of vacuum tubes of similar per- 
formance. They have made it possible to build tiny 
hearing aids that fit on eyeglasses, and radios small 
enough to fit into a pocket. Transistors also operate on 
much less power than vacuum tubes, and produce al- 
most no heat. A transistor starts to work instantly, be- 
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such as those above, make it possible 
to greatly decrease the size of electronic devices. Electronic 
brains, like the digital computer, left, can be reduced to the 
size of a filing cabinet, with the aid of transistors. 


Tiny Transistors, 


TRANSIT 


cause it requires no warm-up time as vacuum tubes do, 
Transistors are also less easily damaged by bumps and 
vibrations than vacuum tubes. 

Transistors are made of semiconductor materials such 
as germanium and silicon (see SEMICONDUCTOR), The 
addition of certain impurities to semiconductors pro- 
duces a few free electrons or a lack of electrons called 
holes. A flow of electrons or holes forms an electric cur- 
rent. A semiconductor material with free electrons is 
called n-type, and one with holes is called p-type. In 
some transistors, a layer of p-type material is placed be- 
tween two layers of n-type materials. This is called an 
n-p-n transistor. One n-type layer, called the emitter, is 
made negative and acts as a cathode does in a vacuum 
tube (see CATHODE). It serves as a source of electrons. 
The other n-type layer, called the collector, is made posi- 
tive and serves as an anode. It attracts the electrons. 
A voltage applied to the layer of p-type material con- 
trols the flow of electrons between the two n-type layers 
much as a grid controls the electron flow in a vacuum 
tube. There are also p-n-p type transistors in which the 
n-type layer controls a flow of holes from the emitter 
p-type layer to the collector p-type layer. 

Three American scientists—John Bardeen, Walter H. 
Brattain, and William Shockley—developed the transis- 
tor in 1948. They received the 1956 Nobel prize in 
physics for their work. JOHN ROBINSON Perce 

See also BARDEEN, JOHN; BRATTAIN, WALTER H.; 
ELECTRONICS; SHOCKLEY, WILLIAM. 

TRANSIT is an instrument used by surveyors and en- 
gincers for measuring angles, determining bearings, and 
leveling. The transit is usually made of metal. It sits on 
three wooden legs, called a tripod. The transit consists of 
a telescope mounted on two supports attached to a 


Stadia circle 


Telescope 
(horizontal reduction) 


Stadia circle 
(vertical reduction). 


Eyepiece 
Vertical circle 
Vernier for 
vertical circle 

Compass 


Plate levels 


Horizontal circle 
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shiffing head 


Eugene Dietzgen Co. 
Engineer's Transit includes a telescope which magnifies 
from 16 to 26 times so that the slightest change of the vernier 
or levels can be observed easily in the field of view. 
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horizontal plate. This plate is known as the limb. Above 
this plate is another plate called the vernier plate, Both 
of these plates rest on the same axis and can be rotated 
around this axis. An operator can clamp the lower plate 
in any position, and then make it move slowly through 
a small arc. The circumference of this plate is marked 
off in degrees. In most transits, only one half of the cir- 
cle, or 180 degrees, is marked off. The upper plate is 
marked off with a vernier scale. Like the lower plate, 
this plate also has a clamp which can hold it in any 
position and a screw which can move it slowly through 
a small arc. Surveyors and engineers use these hori- 
zontal plates to measure horizontal angles. They meas- 
ure vertical angles by use of a special vertical circle. 
The vertical circle is usually omitted for ordinary work, 
but when it is used, it is attached to the axis of the 
telescope. 

Transits may be equipped with a compass. The com- 
pass determines the bearing of a line and its magnetic 
meridian. The transit also has two levels set at right 
angles attached to the telescope. These levels permit 
the user to make sure the transit is level and perpen- 
dicular. 

See also VERNIER. 

TRANSIT, in astronomy, is the crossing of one heav- 
enly body over the disk of a larger onc, аз seen from the 
earth. Astronomers have studied the transits of Venus 
and Mercury with much interest. The orbits of these 
planets are between the sun and the carth's orbit. 
Mercury passes directly between the sun and earth at 
intervals from 3 to 13 years. It then appears as a black 
spot against the sun. ‘Transits of Venus show a circle of 
light around the dark mass against the sun, but this 
circle never appears around Mercury. 

The transit indicates the passage of any celestial 
body, such as sun, moon, planet, or star across an ob- 
server's meridian. Navigators and surveyors observe it 
as the basis of the mathematical calculations to deter- 
mine their latitude. OLIVER J. LEE 

See also Mercury (Transits of Mercury); V 

TRANSJORDAN. Scc JORDAN. 

TRANSMIGRATION OF THE SOUL is the belief that 
after death the soul goes into the bodies of lower animals 
or the bodies of other human beings. This belief pre- 
vailed among many primitive peoples, and in ancient 
Greece and Egypt. Я 

The Greeks believed in transmigration, or re-embodi- 
ment of the soul, after a period of retribution in Hades. 
This idea appears in some poets and philosophers, and 
Plato set forth a well-developed doctrine of immortality 
and rebirth of the soul. 

According to this belief, the soul passes from one body 
to another until it is purified. It then returns to the 
dwelling place of its god. Buddhists call this place 
nirvana, or eternal peace. Brahmanic Hindus say the 
soul joins Brahma, the Universal Power. 

The return of the soul to Brahma comes from the idea 
of karma. This is the belief that what a person does de- 
cides his destiny. If he lives like an animal, he will 
return to earth in the body of an animal. If he has lived 
a fairly good life, he will be reborn, or reincarnated, a8 4 
human being, rich or poor, beautiful or ugly, high of 
low in the social scale. His character in his last life deter” 
mines what he will be in his next. уупѕом D. WALLIS 

See also Animar Уовѕнір; BUDDHISTS; HINDUS. 
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Clutch is Disengaged. The 
crankshaft and flywheel turn, 
but engine power can not flow 
to the transmission. 
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TRANSMISSION is an assembly of parts which carries, 
or transmits, power from an engine to a drive shaft. The 
transmission may use a set of gears and shafts, some- 
times called a gearbox (sec GEAR). It may also carry the 
power hydraulically or electrically. Transmissions are 
used in automobiles, trucks, buses, tractors, locomotives, 
airplanes, ships, and other vehicles. 


What a Transmission Does 


An engine furnishes power in the form of a twisting 
force, or torque. This is the same force you use when you 
unscrew the lid of a jar of peanut butter. Torque must 
be carried to the wheels of an automobile, or to the 
propeller of a ship or airplane. A great deal of force is 
necessary to get the vehicle moving. Much force also is 
needed to make a vehicle climb a hill or go through mud 
or snow, Less force is needed to keep it moving at low 
speed. More force is needed to move it at high speeds. 
The force must be reversed to move it backward. 

The engine must run fast to develop force. In fact, it 
may run faster than the driver wants the wheels or 
propeller to turn. But if he runs the engine slower he 
does not get so much twisting power, and the vehicle 
will not move. 

The transmission is designed to change the twisting 
force of an engine so that a driver can select the amount 
and direction of force he needs. The transmission can 
increase the twisting force after it leaves the engine, and 
can decrease its speed at the same time. This makes the 
twisting force larger and the speed of the vehicle smaller. 
The transmission also provides a means of reversing the 
twisting force from the engine, so that the vehicle can 
back up. When an automobile driver changes the force 
sent to the wheels by the transmission he is said to be 
shifting gears. 


How the Transmission Receives Power 


Let us look under the hood of an automobile to see 
where the transmission gets its power. The engine burns 
a mixture of gasoline and air to produce heat energy. 
This energy is changed into mechanical energy which 
spins a crankshaft. At the rear end of the crankshaft is 
a flywheel which spins all the time the engine is running. 
See GASOLINE ENGINE. 

Once the engine has been started, the driver wants to 
keep it running until his automobile gets him wherever 


HOW THE FRICTION CLUTCH WORKS 


Clutch Is Engaged. The driv- 
en plate is pressed against the 
flywheel and is turned by 
friction. 


Adapted Courtesy Gen, Motors Corp, 


he is going. But, from time to time the driver may have 
to stop his car for a moment, at traffic signs or for other 
reasons. When he makes these short stops he needs some 
device to disconnect the engine from the rear wheels. 
He also needs a device to disconnect the transmission 
from the engine when he shifts gears. The device he 
uses is called a clutch. 

When the clutch is connected to the flywheel, or 
engaged, the transmission receives power directly from 
the crankshaft. When the clutch is disconnected, or 
disengaged, the transmission receives no power. 

Many kinds of clutches have been used in the past, 
but there are two types now in general use. These are 
the friction clutch and the fluid clutch. 

The Friction Clutch consists of one metal plate 
squeezed tightly between two other plates. The plate 
in the middle is called the clutch plate, or driven plate. 
It is connected to a shaft leading into the transmission. 
The other two plates are the flywheel on the crankshaft, 
and a pressure plate on the clutch shaft. 


HOW THE FLUID CLUTCH WORKS 


The driving member of a fluid clutch spins oil 
against the driven member and makes it turn e e e 


crankshaft transmission shaft 


7) 3 
e o e Just as an electric fan blow- 
driving ing air against another fan driven 
member that is not plugged in will member 


turn the other fan's blades. 


HOW A CONSTANT-MESH 
TRANSMISSION WORKS 
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Clutch shaft is turning 
but drive shaft is not. 


Clutch shaft Drive shaft 


from engine 


main drive 2 Ў E reverse idler 
gears 


gears N, 


countershaf! second gears 


LOW GEAR 
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Drive shaft turns 
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as the clutch shaft, 
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HIGH GEAR 


Drive shaft turns 
at the same speed 
as the clutch shaft. 


Drive shaft 
to rear wheels 
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When the friction clutch is engaged, a spring pushes 
the pressure plate toward the flywheel. This holds the 
driven plate tightly against the flywheel so that it iy 
turned by friction with the flywheel 

When the friction clutch is disengaged, the pressure 
plate moves away from the flywheel and releases the 
driven plate. 


The Fluid Clutch, ог /ydraulic coupling, looks like а 
large doughnut sliced down the middle. Each half is 
lined with a series of blades. One halt istened to the 
rear end of the engine crankshaft other half is 
fastened to the front end of the transmission shaft. The 


two halves face cach other inside a « iat is filled 


with oil. 


When the engine is running, the firs ilf of the fluid 


clutch, or the driving member, turns j is fast as the 
engine is turning. It spins the oil toward the other half 
of the fluid clutch, or the driven т Che oil then 
spins the driven member, which tur transmission 
shaft. 

The driven member never can go quite so fast as the 
driving member. That is why it is px for the auto- 
mobile to stand still with the engin: ining slowly, 
The use of the fluid clutch makes it a st impossible 
to stall the engine when starting or climbing a hill. Tt 
also smooths out jerks when the car p up speed and 


shifts from one gear to another 
Kinds of Transmissions 


Three-Speed Manual-Control Transmission is a box 


of gears located in a housing just bel he clutch. A 
lever, generally mounted on the steering shaft, enables 
the driver to select any one of three forward speeds, ог 
reverse. To start the car, the driver d es the clutch 
pedal in order to disconnect the engi: om the trans- 
mission. He then moves the gearshift lever from neutral 
into low gear. After that, he pushes the i erator pedal 
to speed up the engine and at the san ne gradually 
allows the clutch to engage. After the ets to rolling, 
the driver depresses the clutch aga momentarily 
releases pressure on the accelerator, then shifts the lever 


т to second gear. In this gear, he accelerates 


zar to fifteen or more miles an hour, alter which he 
shifts into high gear and accelerates to driving speed. 

This arrangement is achieved by varying the size of 

the gears that engage each other in the transmission. In 


order to understand this, let us follow the flow of power 
through a simplified low-gear arrangement. 

The power of the engine reaches the transmission by 
means of a turning shaft coming from the clutch. On 


REVERSE GEAR 


Drive shoft turns 
in opposite direction 
from the clutch shaft, 
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the end of this shaft is a small gear engaged with a 
larger gear оп the countershaft of the transmission. 
Because the first gear is smaller, it must revolve more 
than once in order to turn the larger gear once. This is 
called a reduction, because the driven gear is turning 
more slowly than the driving gear. 

Another reduction takes place at the other end of 


the countershaft, where a small gear engages a larger 
one on still another shaft that leads to the drive shaft. 
This means that the drive shaft is turning even more 
slowly than the countershaft. 


Thus, by means of two smaller gears successively 
engaging larger gears, we have the engine turning over 
two and one-half to three times while the drive shaft 
ıe engine is running fast, but the wheels 


turns once. 1 о 
are turning slowly. This combination provides lots of 
power at the rear wheels, to drive the car. 

In second gear, by combining the gears differently, 
the difference between engine speed and drive-shaft 
speed is somewhat less than two to one. The drive shaft 
is now turning faster in relation to the engine, and this 
means less pulling power and more speed for the car. 

In high gear, a third combination permits the power 
to flow directly from engine shaft to propeller shaft, so 
that when the engine turns over once, the propeller 


shaft turns once. This again means less pulling power 
and more speed. 

To back up the car, it is necessary to change the 
direction in which the propeller shaft revolves. This is 
done by adding an extra gear, ог idler gear, to the 
combination. 

Constant-Mesh Transmission. Transmissions have 
undergone many improvements to make them silent 
and efficient. Gears once were shifted by sliding them 
along square or grooved shafts. Now, most cars use a 
constant-mesh system, or one in which the gears are 
meshed all the time. The gears do not turn the shafts 
on which they are mounted until a geared clutch inside 
the transmission is moved either forward or backward. 
Constant-mesh transmissions employ one such clutch 
and one sliding gear. These two moving members are 
connected to the driver’s gearshift lever by means of 
shifter forks that fit loosely over the members. 

Synchromesh Transmission eliminates the noise of 
clashing gears that used to bother motorists. Gears 
clashed because one gear was usually turning faster 
than the other when meshed together. If the gears 
could be made to move at equal speeds, the clash 
would be eliminated. This is now done with a friction 
clutch inside the transmission. As two gears move 
toward each other to engage, а friction clutch mounted 
on the driving gear first engages а friction clutch on the 
driven gear, speeding it up so that it is turning at the 
same speed as the other. With the two running at the 
same speed, the teeth of the two gears slide together 
quietly. 3 

Automatic Gear Transmission is onc in which the 
gears are shifted from one forward speed to another 
without the driver's having to move 2 gearshift lever. 
Instead of a shift lever, the driver has a selector mounted 
on the steering post. To start the engine, he must move 
the selector to neutral position. After the engine is 
running, if he wishes to back up, the driver moves the 
selector to reverse. When he wishes to go forward, he 
moves the selector to the normal driving position. Then 


TRANSMISSION 


all he has to do is push the accelerator. As the car in- 
creases speed, the automatic transmission shifts from 
low, to second, to high gear. Many automatic trans- 
missions have a separate selector position for low gear 
for heavy pulling through sand, mud, or snow, or up a 
steep hill. Some also have one range of gears for city 
driving and another for highway driving. 

The gears in an automatic transmission are shifted 
by a complicated system of hydraulic valves. These 
valves are controlled by (1) the speed of the automobile, 
(2) the speed of the engine, (3) the twisting force needed 
to keep the wheels turning, or (4) a combination of all 
three. 

Most automatic gear transmissions in automobiles 
use a fluid clutch and a set of planetary gears, or gears 
which revolve about each other like planets around a 
sun. These planetary gears are particularly useful in 
automatic transmissions. This is because the power can 
flow through them in a wide range of twisting forces 
when the hydraulic valves lock or hold one or more of 
the separate gears. 

Fluid Transmission, or Hydraulic Torque Converter, 
is a modification of the fluid clutch. It transmits the 
torque directly from the engine to the drive shaft. The 
twisting force of the engine is built up or reduced by 
placing a set of fixed, or stationary, blades in the middle 
of the fluid clutch. The advantage of the hydraulic 
torque converter is that it moves smoothly from one 
speed to another as the automobile picks up power. 
Many variations and combinations of torque converters 
and planetary gears are used in automobile automatic 
transmissions. Like automatic gear transmissions, these 
also require the driver to use a selector on the automo- 
bile steering post. 


HYDRAULIC TORQUE CONVERTER 


The driving member turns the driven member by 
spinning oil in the same way a fluid clutch 
operates. The spinning force of the oil is in- 
creased by adding a set of fixed blades. 


driven member 


transmission shaft 


Overdrive, ог Semiautomatic Transmission, is a 
fourth forward speed. Overdrive permits the drive shaft 
to turn four times for every three revolutions of the 
engine crankshaft. This means the engine does not 
have to run so fast as it does in high gear, and it 
uses less fuel. Overdrive usually works automatically 
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crankshaft 


accelerator 


fluid clutch 


TRANSMISSION 


when the automobile 
reaches a cruising speed of 
about thirty miles an hour. 
Most overdrives are sets of 
planetary gears. Overdrive 
can be used in combina- 
tion with a standard man- 
ual-control-type transmis- 
sion, or with an automatic 
transmission. 

Electric Drive is a com- 
pletely automatic transmis- 
sion that does not require a 
clutch, It is used in many 
buses and Diesel locomo- 
tives, It carries the torque 
of the engine to the wheels 
by electricity. 

In this type of transmis- 
sion, a large generator is 
mounted directly on the crankshaft of the engine. An 
electric motor is mounted near the rear axle and con- 
nected to it by a short drive shaft. The generator is 
connected to the electric motor by heavy cables. When 


ADVANTAGES 


TWO TYPES OF AUTOMATIC 
TRANSMISSIONS 


FLUID CLUTCH AND 
PLANETARY GEARS 
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planetary gear system 


lever 


Power flows through a fluid clutch to a 
planetary gear system. Gears shift auto- 
matically in response to: (1) position of 
the selector lever, (2) position of the ac- 
celerator pedal, and (3) road speed of 
the car. There is no clutch pedal. 


HYDRAULIC TORQUE CONVERTER 
AND PLANETARY GEARS 


hydraulic 
torque converter 


The hydraulic torque converter automatically 
increases or decreases the power sent to the 
wheels at normal driving speeds. The driver 
selects planetary gears for low and reverse. 


Adapted Courtesy Popular Science Monthly 
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—saves gasoline 


OVERDRIVE 


Provides a fourth 
forward speed. 


Permits engine crank- 
shaft to turn three times while drive shaft 


turns four times, 


—less wear to engine 
—works automatically 


the engine is running, the generator produces electric 
power which is carried to the electric motor. The motor 
drives the rear wheels. 

Electric drive changes the twisting force sent to the 
wheels by varying the current and voltage. With high 
current and low voltage from the generator, the motor 
has high torque and low speed. With low current and 
high voltage from the generator, the motor has low 
torque and high speed. 

Transfer Case. Some motor vehicles, such as those 
with four-wheel drives, have more than one driving axle. 
These vehicles need a transfer case to divide the driving 
power between the two axles. It is a box of gears, usu- 
ally behind the transmission, through which power is 
sent to a second drive shaft. Franken М. RECK 

See also AUTOMOBILE; GEAR. 

TRANSMITTER. See Rapio (How a Radio Program 
Is Broadcast); TELEPHONE (How the Telephone Works); 
TELEVISION (picture, How Television Is ‘Transmitted; 
How TV Travels Through the Air). 

TRANSMUTATION OF ELEMENTS is a change of one 
element into another, caused by nuclear reactions. The 
atoms of one element are distinguished from the atoms 
of another by the number of protons, or positively 
charged particles, in their nuclei. An atom becomes 
another element if the number of protons in its nucleus 
changes. An atom can alter the number of protons by 
giving off or taking in atomic particles. When an atom 
gives off particles, it is said to be radioactive. Uranium, 
radium, thorium, and actinium are naturally radio- 
active elements. Я 

The atoms of a radioactive element may give off 
three types of rays: alpha, beta, and gamma rays. The 
alpha ray is actually a stream of particles, each con- 
sisting of two protons and two neutrons. Alpha particles 
are four times as heavy as hydrogen atoms, and each 
has two units of positive charge. This means that when 
an atom gives off an alpha particle, the atom becomes 
lighter in weight and loses two protons, or units of posi- 
tive charge. The atom now has a different structure ап 
is an atom of a different element. The beta ray is а 
stream of fast-moving electrons, or negatively charge 
particles. These particles have almost no mass. Scien- 


tists think that when the nucleus of an atom gives off a 
beta particle, one neutron in the atom’s nucleus decays 
to form a proton and an electron. The electron is given 
off as the beta particle, but the proton remains in the 
nucleus. Thus the charge of the nucleus rises by one 
unit, but the atom’s weight remains the same. This 
atom, too, becomes an atom of a different element. The 
gamma rays is an clectromagnetic wave that simply re- 
arranges the structure of the atom. The charge does not 
change, and the element remains the same. 

For many centuries, alchemists tried to change ele- 
ments into other elements. Little did they know that 
all the time nature was changing certain elements into 
others. In 1919, Ernest Rutherford of New Zealand 
bombarded nitrogen atoms with alpha rays. Some of 
the atoms cach took in an alpha particle and ejected a 
proton. This transformed the nucleus from nitrogen into 
oxygen. It was the first artificially produced nuclear dis- 
integration. Since then, the process popularly known as 
atom-smashing has led to the formation of new elements 
such as plutonium and neptunium. Machines that can 
transmute elements include the cyclotron and synchro- 
tron. RALPH E. Lapp 

See also Атом; Атом SMASHER; ÍSOTOPE; RADIOAC- 
TIVITY. 

TRANSOM is any vertical crossbar in a building or 
other structure. The term usually means the top crossbar 
of the frame of a door or window. In the United States, 
a narrow window above a door is called a transom. 
In shipbuilding, transom means the board which sup- 
ports the stern of the boat. 

TRANSPIRATION is the giving off of water by the 
leaves of a plant. This process is similar to perspiration 
in animals. Plants give off water chiefly through tiny 
pores called stomata on the surface of the leaves. The 
amount of water they give off depends somewhat upon 
how much water the roots of the plant have absorbed. 
It also depends upon such environmental conditions as 


There are six simple steps to follo’ 
an annual flowering plant from the s 
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sunlight, humidity, winds, and temperature. Conse- 
quently, a plant should not be transplanted during full 
sunshine because it may lose too much water, and may 
wilt before the damaged roots can supply a sufficient 
amount of water. WILLIAM С. BEAVER 

TRANSPLANTING. Some plants have to be started 
from seed in a protected place, such as a greenhouse, 
hotbed, or coldframe. The seeds may be sown in 
wooden boxes called flats, or in seed pans or pots. They 
are usually sown rather thickly. Then, after they have 
started to grow, the small seedlings are lifted out, sepa- 
rated, and replanted at uniform distances in other flats 
or pans. This first transplanting is called pricking out. 

When the seedlings are large enough, and the weather 
is warm enough, gardeners transplant them to the gar- 
den. Being moyed is somewhat of a shock to the plant. 
Often the gardener breaks off some roots and upsets the 
balance between the roots and the leaves. Therefore, 
some of the center or top leaves should be pinched off. 
Otherwise, they will dry up. 

Transplanted plants will resume their growth most 
quickly if the soil around the roots is not packed down 
hard. Some air around the roots helps to promote 
growth. Some plants, such as tomatoes, need more air 
than others do. 

If seedlings are grown too rapidly, they become soft 
and unable to stand the shock of transplanting. Such 
seedlings must be hardened before the gardener trans- 
plants them. This is done by gradually exposing them 
to outdoor temperatures. 

See also TREE (How to Plant a Tree). 

TRANSPONDER is a device used to identify objects 
on radar sets. See RADAR (National Defense). 

TRANSPORT. See Arr Force, UNITED Srates (Other 
Aircraft); AIRPLANE (Airliners); Navy, Unrrep STATES 
(Auxiliary and Service Ships; pictures). 


STEPS IN TRANSPLANTING 
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TRANSPORTATION takes us where we want to go, 
and brings us nearly everything we eat, wear, and use 
in daily life. Day and night, swift airliners speed pas- 
sengers through the sky. Long trains roar across the 
countryside carrying passengers, mail, and such prod- 
ucts as food, livestock, and coal. Automobiles, buses, 
and huge trucks rumble along the streets and highways. 
Ships steam across oceans and along lakes and rivers. 
Pipelines carry petroleum and natural gas across thou- 
sands of miles. 

Developments in transportation have cut travel time 
greatly in the past 200 years. In 1800, it often took a 
businessman a month to travel by sailing ship from 
London to New York City. Today, he can fly this dis- 
tance by jet airliner in only a few hours. The airplane 
has made New York City closer in time to Sydney, 
Australia, than it was to Montreal, Canada, only a 
hundred years ago. Americans and Canadians can 
easily travel to Europe and back on a two-week vacation. 

Modem transportation also makes it possible to travel 
in comfort. The pioneers jolted westward over rough 
trails in springless wagons with wooden wheels. ‘Today, 
tourists ride on paved roads over the same routes in 
automobiles and buses with wheels that have soft, air- 
filled tires. Passengers on the first trains sat on hard 
wooden seats and often choked in clouds of smoke and 
dust, Food could be obtained only at wayside stations. 
Many of today’s trains have soft, reclining seats. Air 
conditioning may keep the air clean and cool, and din- 
ing cars serve tasty meals. 

Transportation would not be possible without com- 
munication. It depends on communication just as com- 
munication depends on transportation. Automobiles 
and trucks could not travel on crowded streets and high- 
ways without street signs and traffic lights. Automatic 
block signals and other means of communication enable 
railroads to operate safely. Lighthouses, lightships, bell 
buoys, and radio compasses provide information for 
ships at sca. Airplanes could not land and take off 
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UNUSUAL LAND 
TRANSPORTATION 
OF MANY LANDS 


A Javanese Two-Wheeled Wagon, right, has an elaborate 
bamboo shelter to protect riders from sun and rain, Designs to 
ward off evil spirits decorate the pole slanting up from the yoke. 


Wheelbarrows in China, below, can transport people in slow 
but sure style. Ropes attached to the handles run across the 
farmers’ shoulders to help them support the wheelbarrows. 


Ewing Galloway; Visual Education Service 


UNUSUAL WATER 
TRANSPORTATION 
OF MANY LANDS 


A Raft of Coconuts, above, floats down a river in the Philip- 
pines. In this way, practical Filipinos have made the product 
serve as its own means of transportation to market. 


Balsa-Wood Boats, left, ply the waters of Lake Titicaca on the 
border between Bolivia and Peru in South America. Large rafts 
made of balsa logs have floated across the Pacific Ocean. 
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An Ox-Drawn Cart creaking slowly down a road above, 
is o familiar sight in India. Similar simple but sturdy con- 
veyances provide transportation in many Asian lands. 


A Camel Wagon in India, left, is equipped with a pro- 
tective bamboo covering. This makes it look much like the 
covered wagons that carried American pioneers westward, 


has a seat above 


The Jaunting Car of Ireland, right, 
Some 


each wheel, These carts are also called side cars. 
have a forward-facing seat for the driver. 


Ewing Gallowa 
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ing Boat in the Society Islands, 


An Outrigger Fish 
s a large fish trap. 


right, has palm-leaf sails and carrie: 


provides a trim, 


A Kayak made of sealskins, below, 
editions. 
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safely without radio, radar, and other electronic com- 
munication devices. See COMMUNICATION. 


How Transportation Affects Our Lives 


Without transportation, our modern society could not 
exist. We would have no metals, no coal, and no oil. 
Nor would we have any products made from these 
materials. Besides, we would have to spend most of our 
time raising food—and the food would be limited to the 
kinds that could grow in the climate and soil of our 
own neighborhoods. 

Transportation also affects our lives in other ways. 
Transportation can speed a doctor to the side of a sick 
person, even if the patient lives on an isolated farm. It 
can take policemen to the scene of a crime within 
moments of being notified. Transportation enables 
teams of athletes to compete in national and interna- 
tional sports contests. In times of disaster, transporta- 
tion can rush aid to persons in areas stricken by floods, 
famines, and earthquakes. 

During the 1800's, people seldom left their towns or 
farms, because travel was difficult even for short dis- 
tances. In 18до, Americans traveled an average of only 
200 miles a year away from their home communities. 
Today, Americans travel an average of about 4,000 
miles a year, 3,600 of them by automobile. 


Kinds of Transportation 


There are three main kinds of transportation: (1) land, 
(2) water, and (3) air. Each has advantages and disad- 
vantages. For example, trucks and trains can operate in 
storms that may ground airplanes or keep ships in 
harbors. Weather and geographical conditions may 
also determine the type of transportation used in a 
region. In snowbound arctic regions, dog sleds remain 
one of the most dependable mcans of land transporta- 
tion. Sure-footed donkeys and llamas are still an impor- 
tant form of land transportation on the narrow moun- 
tain trails of rural regions in Latin America. In some 
jungle areas of Southeastern Asia, dugout canoes pro- 
vide the swiftest means of travel. 

The kind of transportation used to haul goods also 
depends largely on its costs. Freight can be carried 
overnight by airplane from New York City to San 
Francisco for about $400 a ton. A truck can haul the 
same cargo in five days for about $90 a ton. A railroad 
can transport the freight in seven days for about $35 
a ton. Or a ship could carry the freight around the tip 
of Florida and through the Panama Canal to San Fran- 
cisco in 15 days for about $30 a ton. 

These figures show that transporting freight by air is 
fast, but expensive. Transportation by ship is slow, but 
cheap. Some freight must be moved fast, or not at all. 
For example, florists send freshly cut flowers from Ore- 
gon for sale in New York City. The blossoms must 
arrive within hours of the time that the flowers are cut, 
or they will wilt. If people are willing to pay the price, 
such products travel by air. But most products must be 
transported cheaply or we could not afford to buy them. 
Such products include the wheat used to make flour, 
the coal that is burned to generate electricity, and the 
gasoline used in automobiles. We use tremendous quan- 
tities of these commodities, and they must be moved by 
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the cheapest kinds of land or water transportation 

Transportation of freight involves both the weg 
moved and the distance the weight is moved. For this 
reason, we measure the transportation of freight in (о. 
miles. Each ton-mile represents 1 ton moved r mile, 
Measured in this way, more than two thirds of the 
freight transported in the United States travels on land, 
Less than a third moves by water, and less than a 
hundredth by air. 


On Land, the chief forms of transportation are (0 
automobiles, (2) railroads, (3) trucks, апа (4) pipelines, 
Automobiles provide the most important means of pas- 
senger travel in the United States and Canada. They 
account for more than four fifths of all the miles traveled 


by Americans. The remaining passenger travel in the 
United States is about equally divided among air 


planes, trains, and buses. The automobile also is impor 
tant in land transportation in Western Europe and some 
other parts of the world. See Avrowonir a. 

Railroads haul about half of the freight transported 


in the United States. Trucks carry about a fifth of this 
freight, and pipelines transport a little less than a fifth. 


Boats, barges, and airplanes transport the remaining 
freight. Railroads have equal or greater importance in 
the transportation of freight in Canada, Europe, and 
other areas. In addition to hauling !reight, most rail- 
roads provide passenger service between cities and 
towns. Commuter trains transport thousands of persons 
daily between their homes in suburban areas and large 
cities such as New York City, Chica, Montreal, Lon- 
don, and Tokyo. 

Railroads move every type of material, but are best 
suited to haul great quantities of heavy freight. For this 
reason, railroads play an important role in transporting 
coal, iron ore, grain, lumber, and other heavy products. 


Trains can haul freight cheaply because a single loco- 
motive can pull as many as 200 freight cars. In level 
regions, a 6,000-horsepower diesel locomotive can move 
more than 5,600 tons of freight with a crew of five men. 
It would take at least 200 trucks with a total of nearly 
40,000 horsepower and a driver for each truck to haul 
this much freight. See RAILROAD. 

Trucks cost relatively more than railroads for trans- 
portation, because they require more power and more 
men to move the same amount of freight. But trucks 
can travel wherever there are roads. Special trucks used 
in logging, mining, drilling oil wells, and laying pip 
lines can operate even in areas that lack roads. 

The big trucks we see on the highways carry from 15 
to 20 tons of freight. Any company or factory with this 
much freight to ship can load a truck at its door. The 
truck can then be driven directly to the customer's door. 
See TRUCK AND TRUCKING. 

Pipelines transport huge quantities of natural gas and 
liquid petroleum products in the United States, Can- 
ada, and other countries. No place in the United States 
is more than 200 miles from a pipeline. Most crude 
petroleum moves from oil wells to refineries through 
pipelines. A large pipeline, 20 to 24 inches in diameter, 
can deliver as many as 1,500 truckloads of crude oil in 
one day. Other pipelines transport the gasoline, kero- 
sene, and other products made by refineries to large 
storage tanks throughout the country. Trucks distribute 
the products from these tanks to local gas stations, 
homes, stores, and other consumers. 


Some natural gas travels through pipelines all the 
way from wells in Texas to New England. In Canada, 
pipelines transport natural gas from Alberta to western 
and eastern regions. Pipelines can also be used to trans- 
port other products. For example, a pipeline about 120 
miles long brings a mixture of crushed coal and water 
from the vicinity of Cadiz, Ohio, to an electric-power 
plant in Cle veland. The pipeline delivers more than a 
million tons of coal a year. See PIPELINE. 

Other Methods of Land Transportation include buses, 
streetcars, electric elevated trains, subway trains, motor- 
cycles, motor scooters, and bicycles. Buses serve as a 
main means of transporting people between cities in 
many parts of the world, and also within larger cities 
and towns. Streetcars, elevated trains, and subway 
trains are kinds of passenger transportation usually 
found only in larger cities. People in some countries use 
motorcycles, motor scooters, and bicycles as widely as 
Americans and. Canadians use automobiles. The high 
cost of petroleum fuels outside the United States and 
Canada prevents most persons from driving vehicles 
that use as much gasoline as automobiles. 

Various animals still serve as the chief means of land 
transportation in underdeveloped areas of the world. 
These animals include the camel in the Middle East, 
the water buffalo in Southern Asia, and the yak in 
Tibet. Dogs, horses, and oxen also provide transporta- 
tion in many rural areas. 

On Water, transportation follows four chief routes: 
(1) along coasts, (2) on lakes, (3) on rivers, and (4) across 
oceans. 

Coastal Waterways. The chief product shipped along 
the coasts of the United States is petroleum. Large 
tankers transport oil from Houston, Tex., and other 
ports on the Gulf of Mexico to ports on the Atlantic 
Ocean, such as Philadelphia and New York City. Some 
of these tankers can carry 26,000 tons. Much coal 
travels from Norfolk and Newport News, Va., to ports 
in New England. Ships carry general freight along the 
coasts of Africa and South America. These regions lack 
good north-south highways and railroads. 

Lake Transportation. The United States and Canada 
are the only countries with the advantage of a system 
of inland waterways like the Great Lakes. The lakes 
form the heart of the St. Lawrence Seaway (see SAINT 
LAWRENCE SEAWAY). Huge deposits of iron ore lie to 
the west of these lakes, and great quantities of coal are 
mined to the south and east. Large, specially designed 
freighters provide cheap water transportation to bring 
millions of tons of coal and iron ore together at Chicago, 
Cleveland, Windsor, Ont., and other Great Lakes ports. 
Because of this cheap water transportation, most of the 
American steel industry is in the Great Lakes region. 

River Transportation in the United States consists 
chiefly of barges pushed by towboats. A big, diesel- 
powered towboat can move 15,000 tons of cargo at a 
speed of 7 or 8 miles an hour upstream against the cur- 

rent on the Mississippi River. It may push 10 or more 
barges lashed together as a single unit. These barges 
haul coal, sulfur, petroleum, iron and steel, grain, auto- 
mobiles, and other commodities shipped in large 
amounts. 

Most of the river transportation in the United States 
is on the Mississippi River system. This system includes 
the Ohio, Tennessee, Illinois, Missouri, Kanawha, and 
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Monongahela rivers. These rivers provide cheap, effi- 
cient water transportation for much of the heart of the 
country. For this reason, much heavy industry has been 
located along the rivers, especially the Ohio. 

River barges also serve as an important means of 
water transportation in other countries. They haul large 
quantities of heavy goods on the rivers and canals of 
Belgium, The Netherlands, France, and West Germany. 
In China, tiny sampans and other river boats provide 
transportation on the larger rivers. 

Oceans serve as the main arteries of transportation 
between continents. Ocean ships carry about two thirds 
of the goods between the United States and other coun- 
tries. Most of the rest of this trade is with the neighbor- 
ing countries of Canada and Mexico. It moves by 
trains, trucks, and lake steamers. The largest quantities 
of goods shipped across oceans include petroleum, coal, 
grain, and iron ore. But ocean ships transport nearly 
every product produced or raised by man. Great relrig- 
erated ships bring bananas from Central America to the 
United States. Industrial nations import mahogany, 
chrome, and manganese by ship from various regions, 
and send automobiles, machinery, and other manufac- 
tured goods to all parts of the world. 

Huge ocean liners carry travelers across the oceans. 
‘The largest liners, such as the United States, Queen Eliza- 
beth, and Liberté, steam across the Atlantic Ocean be- 
tween New York City and Great Britain with more 
than 2,000 passengers in less than five days. About half 
of the people traveling to Europe from the United 
States go by ship. The rest travel by air. See SHIP AND 
SHIPPING. 

In the Air. Jet airliners enable travelers to eat break- 
fast in New York City and have dinner in London, Jets 
speed passengers and mail over the 3,250 air miles 
separating the two cities in only 63 hours. In the 1 50078, 
it took one of Ferdinand Magellan’s sailing ships, the 
Victoria, three years to make the first trip around the 
world. A jet airplane can flash around the world in 
about 36 hours. 

Airplanes usually follow the shortest route between 
two points, because they can fly over mountains and 
water barriers. They carry chiefly passengers and mail. 
Not much freight is shipped by air, because of the high 
costs of air transportation. See AIRPLANE; AVIATION. 

Helicopters are also important in air transportation. 
In some large cities, helicopters ferry passengers and 
mail between airports and downtown areas. They also 
carry mail to suburban areas. In addition, helicopters 
are used in all kinds of rescue work, such as plucking 
injured climbers from mountains. Some police depart- 
ments use helicopters to patrol waterfront areas and 
crowded highways. See HELICOPTER. 


Aids to Transportation 


Modern transportation can operate swiftly and safely 
because of the many aids to transportation that have 
been developed. Automobiles and trucks would be use- 
less without a good system of paved roads. Bridges 
and tunnels help speed land vehicles across rivers, 
mountains, and other barriers. Ships require safe har- 
bors equipped with wharves and piers in order to load 
and unload their cargoes. Airplanes could not speed 
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passengers throughout the world without airports con- 
veniently located near cities. 

Air, railroad, bus, and ship transportation are remark- 
ably safe today. Railroads have automatic signals and 
instruments that send sound waves to check steel rails 
for flaws that might cause accidents. The engineer may 
have a radiotelephone in his locomotive cab. Buses 
have been improved by such devices as air-suspension 
systems in place of springs. All water traffic, whether 
on oceans, rivers, or lakes, has been made safer by radio, 


LAND TRANSPORTATION 
WITHOUT WHEELS 


310 


., THE FIRST TRANSPORTATION—MAN POWER 


Pix; Canada Wide 
Women and Children furnish the transportation for a con- 
struction project in India by hauling materials on their heads, 


A Strong Back often provides delivery service in Mexico, A 
worker, left, carries baskets supported by с head strap. 


radar, and such devices as gyrocompasses (see Compass), 
Radio puts ships in touch with shore and with other 
vessels. Radar enables them to "see" through fog, 
storms, and darkness. Airplanes patrol major ship 
routes to assist in rescues in case of accidents. Ships of 
the International Ice Patrol warn oí the presence of 
icebergs. Radio and radar provide much the same serv- 
ices for aircraft. Accurate weather information permits 
planes to fly over or around most storm 


Transportation in Other Lands 

Nearly all the kinds of transportation ever developed 
by man are still used in some part of the world. In South 
America, for example, farmers and their wives сапу 
produce to market in great baskets balanced on their 
heads. Llamas, mules, and oxen provide common 
means of transportation, because the jungles, moun- 
tains, and rivers make roads and railroads difficult to 
build and operate. But the most modern airliners also 
serve South American nations. 


^ s 
United Press Int.; Paul's Photo! 


Dog Sleds pulled by teams of rugged dogs provide depend- 
able land transportation when winter sweeps far-northern lands. 


1 ied 
A Sled in Snowless Lands, Sleepy oxen drag this canoPi? 


sled over cobblestone streets on Madeira Island off Africa. 


es 
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Ewing Galloway; Keystone 
Jinrikishas drawn by runners once served as taxis in Japan 
and China. The runner's straw cape protected him from rain. 


Foot Power brings vegetables to market in Java. The gardener, 
right, carries his vegetables in baskets slung from a long pole. 


China has perhaps more sweeping contrasts in trans- gondolas moved by long poles are the main means of 
portation than any other country. Airlines fly between transportation. Four of the world’s greatest tunnels 
the larger cities, and railroads serve many sections of pierce the Alps, cutting the time and effort necessary 
the country. But sweating workers called coolies still to cross these rugged mountains. In some parts of the 
carry much of the country’s freight on their backs. Mod- Alps, funicular railways carry people up and down the 
ern steamboats ply some rivers of China while coolies sides of steep mountains. These railways have cars 
trudge along the shore dragging barges by means of suspended from long steel cables, and are pulled up the 
long ropes. Centuries-old wooden sailing vessels called mountains by means of pulleys. Winter resort areas 
junks, with sails made of bamboo matting, compete have somewhat similar devices called ski lifts which 
with modern steamships in hauling freight and passen- сату skiers to the tops of ski runs. Wuppertal, Germany, 
gers along the coastal waters of China. has a monorail railroad in which the cars are suspended 

The old and the new in transportation also contrast from wheels that roll along a single elevated track. 


sharply in the Middle East. Caravans of camels plod For more complete descriptions of transportation in 
silently across the desert sands as airplanes fly high over- 
head. In the waters of the Middle East, wooden dhows 
with triangular sails provide transportation between 
| and river ports just as they have for hundreds 
of years. 

Europe also has contrasts in transportation. In Ven- 
ice, Italy, canals serve as the main thoroughfares, and 


Elephants furnish power- 
ful transportation to move 
heavy loads in India. 


Ewing Galloway; Keystone 


The Travois, above, two long poles dragged by a horse, 
once helped American Indians haul equipment and supplies. 


An Enclosed Russian Sled used many years ago some- 
what resembles the trailers that people use today for camping. 
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From Animals to Engines 
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Double-Decked Horse Cars, above, trav- 
eled Sixth Avenue in New York City in the 
1880's. An awning protected the riders, 


Covered Wagons, upper left, were sturdy 
vehicles in which thousands of American pio- 
neers rolled westward. 


The Hansom Cab, left, served as the big- 
city taxi in the 1800's, The top-hatted driver 
rode above and behind his fare. 


Kaufman-Fabry; Keystone; Brown Bros, 


other lands, see the Transportation sections of the vari- 
ous country and continent articles in THE WORLD Book. 


Development of Transportation 


Man has always tried to find ways of transportation 
that would save him time and effort. At first, people 
had to carry on their backs any goods they wanted to 
move. Perhaps they used slings or yokes hung from 
their shoulders to support the loads. Then man learned 
how to tame animals. The strong backs of horses, oxen, 
and other beasts could carry much heavier loads than 
man could, and for much greater distances. 

Eventually, man began to build sleds, wagons, and 
other vehicles to make transportation easier and faster. 
But even after he had invented simple vehicles such as 
two-wheeled carts, he still often had to use his muscles. 
Ancient Roman emperors rode in chairs carried by 
slaves. The sedan chair, a similar type of vehicle, was a 
popular means of travel as late as the 1700's. Since then, 
many kinds of vehicles and machines have been devel- 
oped to free man from the crushing difficulties of trans- 
portation encountered in olden times. But a chair car- 
ried by sweating workers still provides a means of land 
travel in some jungle regions of Southeastern Asia. In 
China and other parts of the Far East, the creaking of 
wooden-wheeled wagons contrasts with the whine of 
jet airplanes. 

Beasts of Burden. About 8,000 years ago, man began 
taming animals and using them to carry his burdens. 
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In the far north, people trained dogs to transport light 
loads. In the warm countries of the Mediterranean 
region, oxen, donkeys, and camels served man. The 
people of Southwestern Asia were among the first to 
tame the horse. The reindeer became a beast of burden 
in Lapland. In India, elephants were tamed. T ibetans 
used the yak to pull loads and to carry people. The 
strong water buffalo became the main beast of burden 
in southern Asia and on some of the Pacific islands. In 
Peru, people tamed the llama. 

As man began taming animals, he also developed the 
first primitive vehicles for use with the power of beasts. 
Sleds were among the first such early vehicles. These 
could be dragged over smooth ground as well as ОП 
snow or ice. The American Indians built a simple device 
called a travois on which to move loads. It consisted of 
two poles pulled by a dog and later by a horse. The 
Indians lashed their equipment and supplies to the 
sticks. See TRAvors, ү 

The Wheel ranks as one of man’s greatest discoveries. 
Without wheels, we would have no automobiles, trucks, 
trains, or many other vehicles. Some person or persons 
who lived near the eastern end of the Mediterranean 
Sea invented the wheel about 5,000 years ago. The first 
wheels developed from logs used as rollers to make it 
easier to move heavily loaded sleds. These wheels prob- 
ably consisted of rough disks of wood cut from tree 
trunks and fastened to each end of a small roller. Such 
crude, solid wheels are still used in India and Java. 


An Early Flivver, the 1903 Ford, 
above, looked much like a horse-drawn 
surrey with the fringe on top. 


c.6000 в.с. Man tamed the ox, the donkey, the horse, and 
other beasts of burden. 


с.3000 в.с. The wheel was invented in the eastern Medi- 
terrancan region. 
2700 в.с. China became one of the first countries with 


an organized system of roads. 
A.D. 900's "The French invented the basic parts of mod- 
ern harnesses—the horse collar and traces. 
c.1000 Leif Ericson sailed west from Greenland and 
probably discovered America. 
c.1100 Chinese and Mediterranean navigators developed 
the magnetic compass, which enabled sailors to 
,, navigate out of sight of land. 
c.1450 The Portuguese invented the three-masted ship, 
making it easier to sail against the wind. 
1474 Emperor Frederick III of Germany developed the 
р, four-wheeled coach. 
1522 The Victoria, one of Ferdinand Magellan’s small 
sailing ships, completed the first voyage around 
. the world. 
1662 Blaise Pascal, a French scientist, invented the 
omnibus. This horse-drawn wagon gave Paris the 
„ first public mass-transportation system. 
1769 Nicolas Cugnot, a French army officer, built one 
„ of the first stcam-powered road vehicles. 
1783 Two French brothers, Jacques and Joseph Mont- 
golfier, made the first balloon ascent. 
1787 John Fitch built the first steamboat in thc United 
States. 
1804 Richard Trevithick of England invented the first 
steam railway locomotive. 
1815 Jobn L. McAdam developed macadam paving for 
roads. 


RED-LETTER DATES IN TRANSPORTATION 


Huge, Cross-Country Trucks, left, serve as today's cov- 
ered wagons. Every year, they haul millions of tons on the 
streets and highways of the world. 


Gleaming Streamliners pulled by powerful diesel-electric 
locomotives carry railroad passengers across country in 
speedy, air-conditioned comfort. 


International Harvester Co.; Rock Island Lines 


1830's American shipbuilders developed clipper ships, 
the fastest large sailing vessels. Kirkpatrick Mac- 
millan of Scotland invented a pedal-driven bicycle. 

1838 The Sirius became the first ship to cross the Atlantic 
Ocean,entirely under steam power. 

1860 Jean Etienne Lenoir of France invented the first 
practical gas engine for a road vehicle. 

1863 The first successful subway was built in London. 
1869 The Suez Canal opened. The first transcontinental 
railroad in the United States was completed. 

1903 The Wright brothers made the first successful air- 
plane flight. 

1907 Louis and Jacques Bréguet invented the helicopter. 

1914 The Panama Canal opened. 

1919 John Alcock and ‘Arthur Brown of Great Britain 
‘nade the first nonstop flight across the Atlantic. 

1925 The first diesel locomotive began regular U.S. 
railroad service. 

1930 Frank Whittle of Great Britain patented a design 
for a jet aircraft engine. 

1939 The Heinkel Company of Germany built and flew 
the first jet airplane. 

1949 The first commercial jet airliner, the De Havilland 
Comet, was unveiled in Great Britain. 

1954 The U.S. Navy launched the world’s first atomic- 
powered ship, the submarine U.S.S. Nautilus. 

1957 Russian scientists launched Sputnik I, the first man- 
made satellite to circle the earth. 

1958 The United States began construction of the first 
atomic-powered merchant ship. 

1959 Russia advanced space travel by firin 
into orbit around the sun. 


g a rocket 
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An Egyptian chariot built about 2000 B.c. is one of 
the oldest relics of wheeled vehicles ever found. It has 
wheels much like those of today. They consist of a hub, 
spokes, a rim, and wooden rim sections called fellies 
that were supported by the spokes. Chariots were the 
first widespread means of quick transportation and 
communication. Horse-drawn chariots could speed a 
messenger across a kingdom or launch troops in a swift 
attack against an enemy. The ancient Egyptians, Baby- 
lonians, and Greeks used chariots. The Greek hero 
Achilles rode into battle in a chariot. See CHARIOT; 
WHEEL. 

Boats and Ships. Man learned how to travel on water 
about the same time that he began taming animals. 
The first boat was probably a fallen log that early man 
used to ferry himself across a stream. Perhaps he 
straddled the log and paddled with his hands, or pushed 
the log through the water with a pole. Then man learned 
how to lash logs together to make rafts. Such rafts 
were often too heavy to be poled upstream against the 
current, In time, man discovered how to hollow out 
logs to make dugout canoes that he could paddle against 
the current. He burned out the inside of the log, or hol- 
lowed it out with stone axes. Later, men stretched bark 
over a light framework of wood to make a still lighter 
watercraft called a canoe. 

The next big step in water transportation was the 
development of boats and ships propelled by oars and 


sails. This came about the same time as the wheel, The 
ancient Egyptians sailed up and down the Nile River 
in boats at least 5,000 years ago. They developed a craft 
made of planks fastened around a wooden framework 
much like the ships of today. The Phoenicians, who 
lived along the eastern shore of the Mediterranean Sea 
used galleys, These boats had a row of oars extending 
from front to back on each side. Later. the Phoenicians 
built diremes, or ships with two rows of oars on each side, 
one above the other (see GALLEY; Риокміста). Final у, 
early boatbuilders developed the (гете, a craft with 


у 


three banks of oars on each side (see TRIREME), Tri- 
remes were much faster than any earlier ships, but it 
took as many as 200 slaves to pull the oars. These early 
vessels also usually had a single sail suspended from a 
mast. This could be used only to sail with the wind. 
Roads. Early man lived in a land unmarked by roads 
or trails. As he wandered about in search of food, he had 


to hack his way through thick forests 
tains, and wade through dangerous 
streams, Gradually, men began to зе‹ 
and to mark trails. Later, they widened 


climb high moun- 
swamps and deep 
‹ the easiest routes, 
and smoothed 


the trails so the routes could be used by pack animals 
and carts and wagons. 

At first, men improved trails only in places where they 
lived. But, as empires developed, rulers learned that 


tems of roads in order to contro 
s of land. Roads made it possible 

officials, and 
had a system of 


they had to build 
and govern large a 
to send messengers, mail, governm: 
troops throughout an empire. Chi 


WATER TRANSPORTATION 


From Oars to Atomic Energy 


Galleys Propelled by Oars, left, carried the 
ancient Greeks on voyages on the Mediterranean Sea. 


Smithsonian Institution; Brown ue 
Roman Triremes, cbove, were galleys with three banks © 
oars. Triremes were the most powerful warships of their day. 


, 
Three-Masted Sailing Ships, like the replica of Columb 
Santa Maria, left, made the first voyages across the world's oce? 
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roads as early as 2700 в.с. After 1122 B.C., the Chou 
dynasty of Chinese rulers founded perhaps the first 
organization to operate and repair roads as highway 
departments do today. 

The Romans built the first great system of paved 
roads. They made roads with stone surfaces, and con- 
structed arched stone bridges across streams. These roads 
linked many parts of Western Europe, and parts of 
Asia Minor and North Africa. One of the most famous 
of these roads was the Appian Way (see APPIAN Way). 
After the fall of the Roman Empire in the A.D. 400's, 
most of this road system disintegrated. But parts of it 
formed the beginnings of later road systems. Some 
ancient Roman roads still exist and are used even 
today. See Roaps AND HIGHWAYS. 

In South America, the Inca Indians of Peru built a 
system of stone-surfaced roads along the Pacific side 
of the Andes Mountains. This system stretched nearly 
3,000 miles, and was a marvel of engineering. See Inca. 

The Middle Ages. People rarely traveled long dis- 
tances on land during the Middle Ages. The few roads 


always had deep ruts that made travel uncomfortable. 
In spring and fall, mud often made the roads impassa- 
ble. Pack horses served as the main means of transporting 


goods. Not until the А.р. goo’s, when the French in- 
vented (he horse collar and traces, was a type of harness 
developed with which horses could haul heavy loads. 
Until then, people had used various arrangements of 
straps which cut into the horse’s flesh if the load was 
heavy. The horse collar put the weight of the pull on 


Graceful American Clipper Ships of the 1800's were the 
fastest sailing ships ever built. They could travel 20 knots. 


Brown Bros.; from Famous American Ships by Frank 
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the animal’s shoulders and chest without cutting. In 
spite of this development, there were few two-wheeled 
carts until near the end of the Middle Ages in the 1300's 
and 1400s. In 1474, Emperor Frederick III of Ger- 
many introduced the four-wheeled coach. By the 150078, 
stagecoaches had come into use and regular stagecoach 
lines were established. See STAGECOACH. 

The big transportation events of the Middle Ages 
took place on water. The magnetic compass, developed 
by Chinese and Mediterranean navigators, came into 
use. Ships became larger and more seaworthy. About 
1450, the Portuguese originated the three-masted ship. 
This vessel harnessed more wind power, but had sails 
small enough for sailors to handle. The additional sails 
provided by three masts also made it possible to tack, or 
maneuver, ships against the wind. During this period, 
Christopher Columbus made his famous voyage to 
America. Other explorers sailed around Africa, and, 
in 1522, one of Ferdinand Magellan's ships, the Victoria, 
completed the first voyage around the world. 

The Steam Age. The invention of the steam engine 
during the 1 700's ushered in a new era in transportation. 
Steam gave man a vast new source of power. Until 
then, he had depended on the power of his muscles, or 
on animal, water, and wind power. James Watt of Scot- 
land developed one of the first important steam engines 
in 1760, and inventors soon tried to use it in transporta- 
tion. As early as 1769, Nicolas Cugnot, a French army 


Modern Steamships, such os this combination cargo-pas- 
senger vessel, above, carry freight and travelers. 


Atomic-Powered Merchant Ships, such as the N.S, Savan- 
nah, below, will travel thousands of miles without refueling. 


о. Braynard © 1956 by Hastings House Publishers; N.Y. Shipbuilding Corp. 


AIR TRANSPORTATION 


From Balloons to Space Rockets 


Balloons carried man aloft on his 
first air trips. In 1785, the balloon, 
left, made the first air crossing of the 
English Channel in two hours, 


Boeing Airplane Co. 
A Modern Jet Airliner can speed 111 passengers across the 
U.S. in 53 hours, Each engine delivers over 4,000 horsepower, 


The First Airplane Flight, below, carried Orville Wright 120 
feet in 1903. A 12-horsepower engine powered the tiny craft, 


ctimann Archive; Culver 
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officer, built a steam-driven wagon. 

But the first big advance in the use of steam power 
came in water transportation. John Fitch, an American 
inventor, built one of the first successful steamboats in 
1787. The craft's steam engine operated a series of 
paddles on each side of the boat. In 1807, Robert Fulton 
of the United States developed the first commercially 
successful steamboat, the Clermont. On Fulton's ship, 
the steam engine operated a paddle wheel. In 1839, an- 
other American inventor, John Ericsson, made the screw 
propeller practical. This propeller worked much more 
efficiently than paddle wheels. 

The second big advance in the use of steam power for 
transportation took place on land. Horse-drawn rail- 
road cars were being used in England before 1800, 
mostly to haul coal from mines to docks. Richard Trevi- 
thick of England invented the steam locomotive in 
1804, and by 1816 some were being used on mine rail- 
ways. But steam locomotives did not come into general 
use for passenger and freight transportation until after 
1825. The first railway for public transportation opened 
in Great Britain that year. 

From 1825 until the development of diesel power in 
the 1900's, steam served as the main source of power in 
transportation. The steam locomotive was perfected so 
rapidly that speeds of 60 miles an hour were reached 
before 1850. Between 1850 and 1900, the steam railroad 
was almost the only method of travel between cities in 
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the more developed parts of the world. Steam railroads 


made it possible for man to open up the great interiors 
of the continents by providing a cheap, fast, and power 
ful means of transportation. 

Electricity provided a new source of power for trans 


portation in the late 1800’s. It became particularly use- 
ful in providing power for streetcar systems in cities, 
where the distances to be traveled were fairly short. 
Each streetcar had its own motor and drew electric 
power from overhead lines connected to a central ae 
tric-power plant. The first commercial clectric ni 
appeared in Germany in 1881. Engineers soon adapte 

the electric railroad to subways and elevated lines. 

The Automobile and Airplane are two of the most 
important conveyances ever developed. Both depend on 
the internal-combustion engine, which burns gaai 
or other petroleum fuels. The steam engine was a 
bulky and heavy for cars and aircraft, and the da 
motor needed a steady source of electricity. This ae 
be supplied only by heavy batteries which had to 
frequently recharged. 

Jean е pim a Frenchman, built the first ga 
engine for a land vehicle in 1860. By 1900, the pie 
mobile had bcen born, and, in 1903, the Wright bro a 
made the first successful powered airplane flight. ҮЗ 
internal-combustion engine also made possible the ma 
tor, which became the most important source of POW’ 
on farms. See TRACTOR. 


Future Space Travelers may explore the moon from bases like the one 


above. A unicycle rolls off on a trip as а rocket ship blasts off. 


A Giant Atlas Missile, one of the world’s first 
poised shortly before it soared into orbit aroun 


The automobile changed the people’s way of life in 
many lands. It provided cheap, fast transportation that 
many persons could afford. This made possible the far- 
flung suburbs that clustered around the larger American 
and Canadian cities. With an automobile, a worker 
could live far from his job. Motoring became a favorite 
form of recreation. Families could make weekend trips 
to visit friends and relatives, and spend vacations in 
distant parts of the country. The automobile also led to 
the development of trucks, which became an important 
means of moving gc ods shipped in small quantities. 

The airplane provides man’s swiftest means of trans- 
portation. In an airplane, people can reach any spot on 
earth in a matter of hours or days. In remote regions, 
jungles, mountains, or snow and ice make land trans- 
portation difficult. Airplanes furnish a fast, sure means 
of transporting supplies and passengers in these regions. 
: Diesel Power. Rudolf Diesel, a German engineer, 
invented the diesel engine in 1897. This is a kind of 
internal-combustion engine that burns oil. A diesel 
engine weighs more than a gasoline engine, but it costs 
less to operate. A United States railroad placed a 
diesel locomotive into regular service for the first 
ume in 1925. Today, diesel locomotives have almost 
completely replaced steam locomotives in the United 
States Diesel engines also became an important source 
of power in trucks, tractors, and ships. Most river and 
harbor tugs, and some ocean-going ships and lake 
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d the earth in 1958. 


space vehicles, stood 


Dept. of Defense 


vessels, have diesel engines. See Dies ENGINE. 
Transportation Today. There are nearly 800,000 miles 
of railroad track and 10,000,000 miles of roads and high- 
ways in the world today. The number of automobiles, 
trucks, and buses in the world totals more than 102,- 
500,000. Transportation is so important that $1 of every 
$7 spent in the United States buys some kind of trans- 
portation service. From 18до to 1930, freight transporta- 
tion almost doubled every 10 years. From 1930 to 1957, 
it more than doubled again. Today, the United States 
has about 14 times as much freight transportation as it 
had in 1890. Russia's multiplied 12 times since 1913. 
In the 1950's, transportation experts perfected a new 
method of hauling freight called piggy back or fishy-back. 
Under this method, railroads and ships help transport 
loaded truck trailers. A manufacturer in Chicago, for 
example, may load freight for shipment to Cuba into a 
truck trailer at his factory. A tractor hauls the trailer to 
a railroad yard, and backs the trailer up a ramp onto a 
flatcar. The railroad may haul the trailer to Tampa, 
Fla., where it is hoisted aboard a ship and carried to 
Cuba. In Cuba, a tractor pulls the trailer to the customer 
who ordered the freight. The advantage of this system is 
that the freight itself may be handled only twice—when 
it is loaded in the trailer in Chicago and when it is un- 
loaded at its destination in Cuba. The more times 
freight has to be handled, the more expensive it is to 
transport. A ship can move general freight 3,000 miles 
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RECORD TRIPS AROUND THE WORLD 


for the same amount of money it costs to unload the 
freight from freight cars and stow it in the ship's hold, 

The jet engine, which burns kerosene and ejects 
stream of hot gases, was invented in the 1930's. It made 
jet airplanes more than twice as fast as other aircraft. 
Many military airplanes now fly faster than the speed of 
sound. Atomic power, first used in submarines in the 
1950, has also been developed for merchant ships. 
A new propeller has been developed which may double 
the speed of ships (see PROPELLER). Huge vehicles have 
been built that travel cross-country on giant wheels, 

Looking to the Future. The rockets and satellites 
launched into space during the late 1950's ushered ina 
new era of space travel. Scientists began planning trips 
to the moon and other space voyages. They also foresaw 
such possibilities as huge, atomic-powered cargo sub- 
marines and automobiles propelled a few feet off the 
ground by blasts of air. In 1959, a British firm tested a 
saucer-shaped craft that scooted over land or water on 
a cushion of compressed air. 


Problems of Transportation 


Many problems must be overcome in the task of 
transporting people and materials from one place to 
another. Transportation services must be able to operate 
day and night, the year around, in all kinds of climate 
and weather. They must be able to operate over moun- 
tains and rivers, and through snow and storms. 


RECORD TRIPS AROUND THE WORLD——— 

Russian Spaceman Yuri Gagarin circled the earth in 
about an hour and a half in 1961. 

Lucky Lady Il, a U.S. Air Force bomber, in 1949 made 
the first nonstop flight around the earth in 94 hours 
1 minute. It was refueled four times in flight. 

Wiley Post, an American aviator, in 1933 made the 
first solo flight around the world in 7 days, 18 hours, 401 
minutes. T 

Graf Zeppelin in 1929 made the first airship flight 
around the earth in 21 days, 8 hours. 

Four U.S. Army Airplanes in 1924 began to circle the 
earth. Two succeeded in 363 hours, 7 minutes of flying. 
Nellie Bly, an American newspaper reporter, in 10! 
made a record trip around the world in 72 days, 11 min- 
utes. Her real name was Elizabeth Cochrane Seaman. 

Ferdinand Magellan's Victoria set sail in September, 
1519, and completed the first voyage around the worl 
three years later in September, 1522. 


CROSSING THE 


1800-1850 


Climate and Weather. In the days of sailing ships, 
transportation by water depended almost entirely on the 
weather. Ships needed favorable winds to fill their sails. 
Sailors often made long detours to sail through waters 
where they could depend on the wind. Storms often 
sank or disabled sailing vessels. Even today, weather 
conditions are a problem to water transportation. Ocean 
liners usually try to sail around severe storms rather than 
through them. In the North Atlantic, icebergs endanger 
ships in certain months. Fog always threatens vessels, 
even though many ships have the electronic “eyes” 
of radar. 

On land, snow and ice often block railroads and high- 
ways. In extreme northerly regions, itis difficult to build 
railroads and highways, because the ground stays per- 
manently frozen a short distance below the surface. 
During the summer, the surface of such ground thaws 
and becomes a muddy bog. In winter, the extremely 
low temperatures in these areas make steel rails so brittle 
that they break easily. 

In rainy tropical regions, dense jungles must be 
cleared before railways and roads can be built. In these 
regions, railroads must use steel ties and telegraph poles. 
Wooden poles and ties rot in tropical climates. They 
may also be destroyed by termites. In desert regions, 
such as the Sahara, the Gobi, and the southwestern 
United States, extremely high daytime temperatures 
cause transportation equipment to overheat and break 
down. Drifting sand blows into machinery, and may 
block roads and railroad tracks. 

But weather is the greatest threat to air transporta- 
tion. Small aircraft caught in violent storms must either 
fight their way through or find a safe landing place. All 
pilots consult weather reports and maps before taking 
off, so they can avoid bad weather conditions. Since the 
1940's, radio, radar, and other electronic devices have 
made flying safer. 

Distance and Geography. The worst problems of 
land transportation are mountains and large rivers. Hills 
reduce the speed and increase the fuel consumption of 
any land vehicle, For these reasons, hills crossed by rail- 
roads and highways must be cut down. This greatly 
increases the cost of building railroads and highways in 
mountainous country. A great number of costly bridges 
and tunnels may also be necessary. 

In earlier times, ferryboats provided the chief means 
of crossing wide streams. As traffic increased, bridges 
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were built across even the broadest rivers. Bridges are 
especially costly where the stream beds do not furnish 
a good foundation, or where a bridge must be built high 
enough so it will not block river traffic. For example, 
the San Francisco Bay Bridge and Australia’s Sydney 
Harbor Bridge stand so high above the water that 
ocean-going ships can pass underneath them. 

Other obstacles to water transportation include sand 
bars, mud bars, and rock ledges. Bars may block the 
mouths of rivers and keep large vessels from entering. 
Rock ledges in rivers form rapids. Then man must 
dredge canals or build dams with locks in order to float 
ships around the rapids, 

Distance also costs money and time to overcome. At 
present, products such as coal and iron ore can seldom 
be transported more than 400 miles by railroad or 1,500 
miles by water without becoming too expensive for 
practical use. 

Problems of Public Transportation. The largest cities 
often grew up along good waterways, and, in the United 
States and Canada, along railroad lines. Trains and 
boats provided transportation to these cities. Horse- 
drawn vehicles furnished transportation within the 
cities. With the development of automobiles and buses, 
the cities grew outward in all directions. More and more 
suburban dwellers began using automobiles. Many de- 
serted the bus and trolley lines, and elevated and sub- 
way railroads. But people continued to travel into the 
older parts of the cities to work and to shop. These older 
sections had narrow, poorly arranged streets that be- 
came jammed with traffic. Vehicles moved at a crawl, 
and finding parking space became a serious problem. 

As bus, trolley, railroad, and other public transporta- 
tion services lost passengers, they also lost money and 
failed to improve their service. Today, most public 
transportation services operate at à loss. The congestion 
caused by the increase in automobile traffic threatens 
to clog the streets of the great cities. 

Safety. The most critical problem of transportation 
safety in many places is on the highways. Millions of 
drivers and automobiles crowd the highways in some 
countries, In the United States alone, traffic accidents 
kill more than 40,000 persons every year. Highways 
have been improved with divided lanes, better lighting, 
and elimination of dangerous curves and intersections. 
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But accidents still occur. Highway safety depends largely 
on the skill and common sense of each automobile 
driver. See SAFETY. 


Government and Transportation 


Local, state, and national governments must devote 
considerable attention to the problems of transporta- 
tion, because it is so important to both small and large 
communities. Governments pass laws to help insure 
good transportation. 

Local. Cities, towns, and counties once aided in the 
construction of canals and railroads in order to have 
such transportation services in their areas. For example, 
local governments often gave land for railroad stations, 
yards, and repair shops. Today, local and state and 
provincial governments build and maintain roads and 
streets. Large cities, such as New York City, Chicago, 
London, Montreal, and ‘Toronto, operate some or all 
public mass-transportation services. Such services in- 
clude bus lines, subways, and elevated railroads. Many 
smaller cities operate municipal bus lines. Cities also 
own most commercial airports, and collect fees from 
airlines to help pay the cost of maintaining the airports. 
The police departments of cities and towns enforce traf- 
fic laws on roads and streets, and give aid in accidents. 
City governments also help make transportation safe by 
installing stop lights, street signs, and directional signs. 

State and Provincial. The highway departments of 
the various states and provinces are the chief organiza- 
tions that build and maintain highways and country 
roads in the United States and Canada. The U.S. gov- 
ernment extends financial aid to help build the most 
important interstate highways, but the states do the 
actual work. The Canadian government also provides 
funds for highways. In the United States, nearly all the 
states have commissions that regulate railroad, truck, and 
bus traffic. For example, these commissions must ap- 
prove all fare increases for railroads. They may decide 
which bus lines can operate between certain cities. 
States also provide for the licensing of all vehicles and 
transportation services, 

National. The United States government and the 
governments of Canada and other countries promote 
and regulate transportation. In many countries, includ- 
ing Canada, the national government owns and oper- 
ates railroads and airlines. 

The United States government deepens and improves 
harbors on the seacoasts, builds dams and locks on 
navigable rivers, and furnishes lighthouses, channel 
markers, and other aids to water transportation. It 
maintains and operates the Panama, Sault Sainte 
Marie, and other canals. It builds and operates radio- 
and radar-communication centers for the nation’s air- 
traffic control system. The government also helps pay 
for the construction and operation of ocean vessels, and 
pays the airlines to carry mail. The United States Coast 
Guard polices the waterways and enforces safety regu- 
lations for ships. 

But most regulation by the United States government 
determines who may enter the business of transporting 
people and goods, and makes sure that the rates charged 
are reasonable (see Common CARRIER). Federal rail- 
road regulation began in 1887 with the establishment 


320 


of the Interstate Commerce Commission (see INTER. 
STATE COMMERCE COMMISSION). In 1906, the govern- 
ment extended similar regulation over interstate pipe- 
lines. Truck and bus operations came under federal 
regulation in 1935, and the Civil Aeronautics Board was 
set up in 1938 to regulate air transportation (see Сууп, 
AERONAUTICS Board). However, certain kinds of trans- 
portation, such as trucks that haul unprocessed agricul- 
tural commodities, are exempt from federal regulations, 

International. Ships of almost every country sail the 


seas and enter the ports of seafaring nations throughout 
the world. International agreements have established 
rules for safety, navigational practices, and responsi- 
bility in case of accidents. International air transporta- 
tion involves similar problems. For example, aircraft 
from France, Germany, The Netherlands, Venezuela, 


and many other nations land at Idlewild Airport in 
New York City every day. The crews of these planes 
speak various languages. But they must be able to 
understand the directions spoken in English by the air- 
ports American traffic controller in order to land and 
take off safely. Standard internationa! landing, take-off, 
flight, and communication procedures enable them 
to do this. 


An international conference held in Paris in 1919 
worked out the rights of nations to the air space above 
them. Another such conference, in Warsaw іп 1929, 
established. the responsibility of airlines in case of 


accident. A second international conference at Chicago 
in 1944 established the International Civil Aviation 
Organization (see INTERNATIONAL Civ. AVIATION OR- 
GANIZATION). This group, with headquarters in Mont 


real, sets uniform standards for air navigation and 
traffic practices. The airlines themselves organized the 
International Air Transport Association, through which 


they agree on rates and services (scc Ex i1 &NATIONAL AIR 
"TRANSPORT ASSOCIATION). 


Railroad and highway transportation moves freely 
between the United States, Canada, and Mexico with- 
out formal agreements among the three governments. 
In Europe and other places, permission for transporta- 


tion between countries depends on definite agreements 
among the governments concerned. Екхгкт W. Молам, JR: 

Related Articles. See the TRANSPORTATION section т 
the READING AND Stupy Сир for a detailed list of the 
articles in Мовір Book which refer to transportation. 
See the Transportation sections of the various ae 
province, country, and continent articles. See also the 
following articles: 


TRANSPORTATION ON LAND 


Automobile Motorcycle Subway 
Bus Pipeline Taxicab А 
Саггіаре Railroad Truck an 
Coach Roads and Highways Trucking 
Elevated Railroad Streetcar Wagon 
TRANSPORTATION ON WATER 
Boats and Boating Ship and Shipping Waterway 
TRANSPORTATION IN THE AIR 
Air-Cushion Airship Rocket m. 
Vehicle Aviation Space Travel 
Airplane Helicopter 
Breasts OF BURDEN 
Camel Dromedary Llama Reindeer _ 
Dog Elephant Mule Water Buffalo 
Donkey Horse Ox Yak 


$ркстАт. KINDS or TRANSPORTATION 


Ambulance Conveyer Belt Escalator 
Aqueduct Dog Sled Tank, Military 
Balloon Elevator Tractor 
Bookmobile 
Arps TO TRANSPORTATION 

Aircraft Instruments Compass Radar 
Airport Harbor Radio 
Bridge Map Tunnel 
‘anal Navigation Viaduct 
Coast Guard, Port Weather 


United States Power Plant 


UNCLASSIFIED 


Air Mail and Air Express Merchant Marine 
Common Carrier Metropolitan Area 
Communication (pictures) 

Exploration and Discovery Railway Express Agency 
Freight Trade 

Industrial Revolution Traffic 


Interstate Commerce 
Commission 


Trails of Early Days 


Outline 


I. How Transportation Affects Our Lives 

Il. Kinds of Transportation 
A. On Land B. On Water 

Ш. Aids to Transportation 

IV. Transportation in Other Lands 

V. Development of Transportation 

VI. Problems of Transportation 
A. Climate and 


C. In the Air 


C. Problems of Public 


Weather Transportation 
В. Distance and D. Safety 
Geography 
VII. Government and Transportation 
A. Local G. National 


B. State and Provincial D. International 


Questions 

What is the cheapest form of freight transportation? 
Most expensive? 

What is the most important means of passenger travel 
in the United States and Canada? 

What is meant by piggy-back transportation? 

When did people begin to tame animals as beasts of 
burden? 

Why were roads important to ancient empires? 

What type of vehicle did the Greek hero Achilles usc? 

Why are climate and weather a problem to transpor- 
tation? ) 

What are five ways that transportation affects our lives? 

How does transportation depend on communication? 

What country has greater contrasts in transportation 
than any other country? 

How quickly can a jet airplane circle the earth? 

How is most crude petroleum transported? — 

Why is most of the American steel industry in the 
Great Lakes region? à 

What city had the first public mass-transportation 
system? 


Books for Young Readers 


AMERICAN HERITAGE. Famous American Ships: From the 
Discovery of the New World to the Battle of Manila Bay. 
Simon & Schuster, 1958. Я е 

BENDICK, JEANNE. The First Book of Ships. Watts, 1959. 

BOARDMAN, Fon W. Roads. Walck, 1958. Ң 

Cain, Мима W. Story of America: Transporlati 
1959. 

CARLISLE, Norman V. The Wonder Book of Trains. New & 
rev. ed. Winston, 1957. T 

Cooke, Davi C. Transport Planes That Made History. 
Putnam, 1959. ч 

Janeway, ELIZABETH. The Early Days of Automobiles. 
Random House, 1956. 


‘on. Fideler, 


TRANSURANIUM ELEMENTS 


Lent, Henry В. Flight Overseas. Macmillan, 1957. 

Tunis, Epwin. Oars, Sails and Steam: A Picture Book of 
Ships. World Publishing Co., 1952. Wheels: A Pictorial 
History. 1955. 

Van METRE, THURMAN №. and Russet С. Trains, Tracks 
and Travel. 9th ed. Simmons-Boardman, 1956. 

WEBB, Ковект N. The Illustrated True Book of American 
Railroads. Grosset, 1957. 

Books for Older Readers 


Cram, Roperick Н. Picture History of U.S. Transporta- 

me On Rails, Roads and Rivers. Simmons-Boardman, 
58. 

FARRINGTON, SELWYN К. Railroading Around the World. 
Coward-McCann, 1955. Railroads of the Hour. 1958. 
HORNUNG, CLARENCE P. Wheels Across America: A Pictorial 

Cavalcade Illustrating the Early Development of Vehicular 

Transportation. Barnes, 1959. 

Ler, Laurie, and LAMBERT, Davip. The Wonderful World 
of Transportation. Doubleday, 1960. 

Moore, Byron. The First Five Million Miles. Harper, 
1955. This book describes the organization and opera- 
tion of commercial aviation. 

TRANSPORTATION ACT is the common name for the 
Esch-Cummins Act, which the United States Congress 
passed in 1920. The act increased the powers of the 
Interstate Commerce Commission to regulate railroads. 
It gave the commission the authority to revise rates, to 
control the issuance of railroad securities, and to regu- 
late national railroad service. See also INTERSTATE 
COMMERCE COMMISSION. RANDOLPH G. ADAMS 

TRANSUBSTANTIATION, TRAN subSTAN shih AY shun, 
is the theological doctrine explaining the presence of 
Christ in the sacrament of the Eucharist. The belief of 
the Roman Catholic Church on the subject was defined 
by the Council of Trent as follows: 

If anyone shall say that, in the most holy sacrament 
of the Eucharist, there remain the substances of bread 
and wine together with the body and blood of our Lord 
Jesus Christ; and shall deny that wonderful and singular 
conversion of the whole substance of the bread into His 
body and of the wine into His blood, the species only of 
bread and wine remaining—vwhich conversion the Catholic 
Church most fittingly calls Transubstantiation—let him be 
anathema. 

“Substance” means the thing (or Person) itself, which 
is taught to be separable from those qualities of color, 
weight, and the like which furnish the “species” or out- 
ward appearance. The term transubstantiation is pe- 
culiarly Roman Catholic, but the doctrine which it 
represents is not different from that of the Eastern Ortho- 
dox Church. FULTON J. SHEEN and Mervin MONROE DEEMS 

TRANSURANIUM ELEMENTS, TRANS yoo RAY nihum, 
are man-made elements that are heavier than uranium, 
which has an atomic number of 92. The known trans- 
uranium elements are those with atomic numbers from 
93 to 103. They are: neptunium (Np), plutonium (Pu), 
americium (Am), curium (Cm), berkelium (Bk), califor- 
nium (Cf), einsteinium (Es), fermium (Fm), mendele- 
vium (Md), nobelium (No), and lawrencium (Lw). Each 
clement has a separate article in Мовір Book. Scien- 
tists have produced isotopes of most of these elements by 
nuclear bombardment (see ISOTOPE [Artificial Radio- 
isotopes]). These elements are subject to radioactive 
decay, and are chemically similar to the rare-earth 
elements. ROBERT L. THORNTON 


See also RADIOACTIVITY; RARE EARTH. 
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Transvaal Is a Province in South Africa. 


TRANSVAAL, trans VAHL, is the name of one of the 
provinces of South Africa. It lies in the northern part 
of the country. The name Transvaal means beyond the 
Vaal. 'The first. Boer settlers in the early 1800's gave 
this name to the region because it lay beyond the Vaal 
River. Pretoria is the capital and second largest city 
of Transvaal. 

The Transvaal covers an area of 110,450 square miles, 
and has a population of 4,818,838, Of these people, 
about 1,000,000 are white. The rest are Africans. 

Wide and generally treeless plains called the veld 
cover most of the Transvaal. Plains in the eastern and 
southern parts of the province lie as high as 6,000 feet 
above sea level. In the east, the range of mountains 
known as Drakensberg reaches a height of 8,725 feet. 

The Vaal River and its branches water the south- 
western Transvaal, a fertile farming area. In years of 
good harvests, the surplus grains and vegetables go to 
European markets. The richest gold mines in the world 
are located in the Rand, which is a district in the south- 
western part of the province. Other minerals in the 
Transvaal include iron ore and coal. Hwarro v. В. KLINE, JR. 

See also BOER War; JOHANNESBURG; PRETORIA; PRE- 
TORIUS; SOUTH Arrica (History). 

TRANSVERSE ARCH, or METATARSAL ARCH, is one 
of the two bony arches of the foot. It is located across 
the ball of the foot, directly behind the toes. It is formed 
by the heads of the large bones of the feet. When a per- 
son walks, the arch spreads. This lets the weight down 
gently. See also Foor. 

TRANSYLVANIA, TRAN sul VAYN yuh, is a geo- 
graphical region of Romania near the Hungarian border, 
The majority of its 3,421,000 people are Romanians, 
But about 1,000,000 Magyars, or Hungarians, also live 


Transylvania Lies Entirely Within Romania. 


; fe 
pum ay 
Me D ET. RUSSIA 
А J > 
A AUSTRIA d CARA 


7 HUNGARY 


"TRANSYLVANIA 


f BULGARIA 


» 
uS 


322 


there. The forest-covered Carpathian Mountains and 
Transylvanian Alps separate the region from the rest of 
Romania. See Romanta (color map). 

Transylvania has rich deposits of iron, lead, lignite 
manganese, natural gas, and sulfur. Major crops of the 
region include beans, corn, potatoes, rice, tobacco, and 
wheat. Cluj is the principal city of Transylvania, 

History. For years, Romania and Hungary quarreled 
over Transylvania. Magyars conquered the Romanians 
in the 900's. From 1526 to 1699, Transylvania was part. 
of the Ottoman (Turkish) Empire. It was under Hun. 
garian control from 1699 to 1867, when it once again 
became part of Hungary. During World War I, Romania 
joined the Allies after being promised Transylvania, 
After the war, Transylvania became part of Romania, 
In August, 1940, Germany and Italy forced Romania 
to give northern Transylvania to Hungary. After World 
War II, Transylvania was returned to Romania, and lost 
its political identity. ALVIN 7, RUBINSTEIN 

TRANSYLVANIA COLLEGE is ıı coeducational insti- 
tution at Lexington, Ky. Founded in 1780, it was the 
first college west of the Allegheny Mountains. Henry 
Clay, Cassius Clay, and Jefferson Davis studied there. 
The college is operated by a self-perpetuating Board of 
Curators, and has been related to the Christian (Disci- 
ples of Christ) Church since 1865. Since the early 19005, 
Transylvania College has concentrated in liberal arts, 
granting the A.B. degree. Many prc professional courses 
and courses for public-school teachers are also offered 
by the college. For enrollment, see UNIVERSITIES AND 
COLLEGES (table). Jor Lenas 

TRAP-DOOR SPIDER digs a burrow in the ground 
and covers the entrance with a hinyed lid or trap door. 
There are several kinds of trap-coor spiders. They are 
large hairy creatures of the tarantula family, and live in 
warm or temperate regions. 

The trap-door spider lines its burrow with silk. Layers 
of silk and mud form the lid. It fits the entrance like a 
cork, and is tight enough to keep out water. It is 
hinged to the silk lining at one side. One spider of the 
southwestern United States digs a tunnel home 8 or 10 
inches long, and over an inch wide. T 

"Trap-door spiders take about 16 hours to make their 
burrow, and always work at night. They eat ants and 
other wingless insects, and sometimes caterpillars and 
earthworms. The spider waits under the trap door fot 
its prey. When it feels the footsteps of an insect, it pops 
open the door and catches its victim. 3 

The spider also flees to its burrow for protection. It 
may hide the entrance with earth or gravel. 

A female trap-door spider may live more than 20 
years. She lays about 300 eggs in a silky sac, and they 
hatch in about two months. The young spiders stay 0 
the nest with the mother eight months longer. After the 
winter rains have softened the soil, the young spides 
build tiny burrows of their own. Then they make the 
burrows and the doors larger as they grow. 

Scientific Classification. The trap-door spider belongs 
to the family Ctenizidae. The trap-door spider common 
in the southwestern United States is genus Bothriocyrtum™ 
species californicum. EDWARD A. CHAPIN 

TRAPEZOID. See QUADRILATERAL. d 

TRAPPER. See TRAPPING; also the list of Pioneers an 
Frontiersmen in the BiocRAPHY section of the READING 
AND STUDY GUIDE. 


The Female Trap-Door Spider is much 
larger and stronger than the male. 


The Different-sized Trap Doors tell the 
ages of the spiders. The full-grown spiders re- 


quire wider burrows. 


The Silk Egg Sac is spun in the burrow. It The Trap-Door Spider's Home is a burrow lined with silk. The door is made 
contains about 300 white eggs. of silk, dirt, and grass, This spider is waiting to catch an insect, 


KINDS OF 
TRAPS 


Most spring-type traps merely 
grip the animal and do not kill 
it. However, the mouse trap 
and mole trap kill these pests. 
The box trap catches animals 
when the door drops. 


Jump or Underspring 
Trap 


Hid. H. Armstrong Roberts 


StF 
e : t H " 
E Trapping Small Animals is most profitable in wintertime 
CE Double Underspring Trap when the fur is heaviest and has the grectest commercial valve. 


TRAPPING. Catching animals in traps was one of 
man’s earliest means of getting food and clothing. 
People in many parts of the world today still capture 
animals in traps. 

Trapping is one of the best ways to control destruc- 
tive small animals, such as rats and mice, ground squir- 
rels, prairie dogs, and moles. These animals destroy hay, 
fruit orchards, vines, and berry bushes. Some of them 
spread serious diseases. Each year thousands of dollars 
worth of sheep, cattle, and poultry are saved by trap- 
ping wolves, coyotes, bobcats, and mountain lions. 

Kinds of Traps. There are three general types of traps. 
The enclosing trap catches the animal without hurting 
it. The arresting trap grips the animal and holds it, but 
does not КШ it. The filling trap grips the animal and 
then kills it with a blow from an extra lever. 

The pitfail is the simplest kind of enclosing trap. It 
is merely a brush-covered hole into which the animé 
falls. It must be made so that the animal cannot climb 
out. Sometimes stakes pointing downward are place 
around the edge of the pitfall. Another enclosing tP 
is the common rabbit trap, with a door that closes under 
the weight of the rabbit. 

The most common arresting trap is the steel trap. 
Modern steel traps each snap two jaws together 0n Шш 
animal when it tries to reach the bait. ‘The bait 88 
above a pan, and slight pressure on the pan cea 
spring that snaps the jaws together. The jaws 0 thi 
trap may have teeth on both sides, ог on one side o2’ 


Steel traps range in size from one small enough for rats 
to large ones strong enough to hold a big bear. 

A good example of a killing trap is the common 
choking mousetrap. Its spring has enough force to kill. 
Another is the mole trap, with sharp points that are let 
go by a trigger. The points drive into the ground, pin- 
ning the mole. 

Trapping Methods. Trapping for profit is best in win- 


ter when the animal fur is heaviest. There is more time 
for trapping in the country in the winter, because most 
of the farm work is done in other seasons. Forest land 
makes the best land for trapping. But much profitable 


trapping is done in wood lots and along creeks in the 
farm lands of central United States. 
Traps should be disguised in different ways, depend- 


ing on the kind of animal sought. A trapper should 
wear gloves while handling any type of trap or bait, to 
avoid leaving human scent. He can buy several chem- 
ical preparations that either disguise human scent or 


give off the scent of the animal for which the traps are 
set. Muskrat and mink are caught in traps set under 
water to hide human scent. Wolf traps are set along 
wooded ridges. Traps should be fastened to wooden 
stakes so that a captured animal cannot drag them away. 

Muskrats are among the most commonly trapped 
small animals. They are plentiful in all parts of the 
country, especially around marshes, ponds, and streams. 
Muskrats are easy to find because they leave marked 
trails and live in dens. Some state game laws forbid 


Trapping Beavers requires 
an underwater drowning trap 
or the animal will twist off its 
“trapped” leg and escape. 


Under Ice Set 


TE we TRAPPING 


Raccoon Traps should be 
buried along well-worn trails 2а 
that the animals are known 2 
to use in their search for food. 


A Bobcat Can Be Caught 
as it crosses a stream, by a 
trap concealed in а log, left. 


In Muskrat Trapping, the 


traps are set ў 
that ће animal drowns, right. SC 


TRAPPING 


trapping within certain distances of muskrat dens. 
Muskrats feed on lily roots, clams, water-grass roots, and 
tender twigs along the banks of streams. То catch mink 
or muskrat, a trapper often places a two-trigger arresting 
trap near the bank, just under the surface of the water. 
The trap should be covered lightly with the kind of 
things the animals like to eat. It should be chained 
securely to a stake placed a few feet out from the bank 
in deeper water. 

For trapping mink, a muskrat carcass or fish may be 
placed on the bank near the trap and lightly covered 
with ferns and grass, or hung in shrubs above the trap. 
Then a little muskrat scent may be placed on the side 
of the bait next to the bank. Mink are natural enemies 
of muskrats and, the scent attracts them to the trap. 
Some animals can be caught with scent alone, others 
with bait alone. Muskrat scent can also be used in 
catching some other animals. It is obtained from two 
little sacs under the animal’s belly. When a muskrat or a 
mink is caught in the trap, the animal’s struggle will 
throw him into the stream. The stake will keep the 
animal from getting back to land, and he will drown. 

Weasel, mink, skunk, bobcat, and fox are among the 
important animals trapped in North America. The De- 
partment of Agriculture in Washington, D.C., supplies 
pamphlets on trapping. FRANKLIN М. RECK 

See also Fun; GAME; HUNTING. 


The Dirt Hole Fox Trap, 
left, lures the animal to bait 
in a slanting hole. A hidden 
> trap then catches its leg. 


underwater so 


Underwater Set _ 


TRAPPIST 


TRAPPIST, TRAP ist, is a member of an order of 
monks that is a branch of the Reformed Cistercian Or- 
der in the Roman Catholic Church. Тгарріѕіѕ devote 
most of their time to prayers and meditation. They 
observe strict rules of fasting and silence, and spend 
several hours a day at hard labor. The abbot of La 
Trappe, a Cistercian monastery in Normandy, France, 
introduced the Trappist rules in 1664. There are Trap- 
pist monasteries in all parts of the world. 

See also Monasticism (picture). 

TRAPROCK. See CONNECTICUT (Mining). 

TRAPSHOOTING is the sport of shooting at saucer- 
shaped targets called clay pigeons. They are sprung 
into the air from a trap. The pastime began in England 
about 1830, when wealthy landowners set up much of 
the hunting land as private preserves. The game was 
not available to small farmers. They experimented with 
substitute sport, first by shooting at small birds which 
they released from under their hats. Soon they used 
glass balls, and finally the clay pigeon was invented. 

Trapshooting came into the United States late in 
the 1870's. In 1900 the American Trapshooting Associa- 
tion was formed. In singles and doubles, competitors 
fire at the clay targets with shotguns from a distance of 
16 yards behind the trap. In handicap shooting, they 
stand from 18 to 27 yards behind the trap, depending 
on the past performances of the individual. Both men 


and women compete in contests, Jack O'CosNon 


Trapshooting is a popular form of recreation. Targets called 
clay pigeons spring from the boxlike traps, background. The 
marksmen must hit and shatter them with a shotgun. 


Amateur Trapshooting Association 


TRAUBEL, 7ROW dul, 
HELEN (1903- ), is an 
American operatic and con- 
cert soprano. She also 
appears on radio and tele- 
vision, 1n. motion pictures 
and Broadway musicals, 
and as a night club enter- 
tainer. She made her debut 
with the Metropolitan 
Opera Company in 1937 in 
The Man Without a Coun- 
try by Walter Damrosch. 
She became well known for 
her Wagnerian roles. Miss 


Wide World 
Helen Traubel 


Traubel was born in St. 

Louis, Mo., and made her debut there. Dasi A, Hares 
TRAUMA, TRAW muh, is an experience of such emo- 

tional strength that it leaves a lasting impression on the 


mind. Psychiatrists believe that childhood traumatic 
experiences sometimes lead to later neurotic symptoms 


(se EUROSIS). Emotional experiences take place in 
everyone's childhood, and certainly have an effect upon 
the adult personality. The study of such childhood 
traumas plays an important part in the psychothera- 


peutic treatment given to the emotionally ill (see Psv- 
CHOTHERAPY). GEORGE A. ULET 

TRAVEL. See AIRPLANE (A Trip in an Airliner); 
AUTOMOBILE (In Traveling); Bus; EXPLORATION AND 
Discovery; Ramroap (color picture, A Trip on a 
Train); SHIP AND SHIPPING (A Trip on an Ocean Liner); 
SPACE TRAVEL; ‘TRANSPORTATION: VACATION; also the 
Interesting Places to Visit section in the various state 
and province articles, such as Texas (Interesting Places 
to Visit). 

TRAVELERS AID is a social service for persons who 
are in difficulty when traveling from place to place or 
who are newcomers to a community. In the United 
States, a local Travelers Aid Socicty usually provides 
service for travelers who ask for help or advice. These 
social agencies employ social workers who interview 
travelers in need of assistance and help them solve their 
problems. More than 100 Travelers Aid Societies and 
nearly 950 cooperating organizations in smaller towns 
form a network covering about 3.000 places in the 
United States. All these organizations belong to the 
National Travelers Aid Association, founded in 1917. 
The Association is a member of the United Service OF 
ganizations, and operates USO-Travelers Aid Service 
units near military installations and in railroad stations 
The Association has headquarters at 425 Fourth Ауе, 
New York 16, N.Y. Frances А. KOESTLER 

TRAVELER'S CHECK is a check that can be used e 
money or as a letter of credit. Banks and travel agencies 
issue traveler’s checks, The purpose of traveler’s ch 
is to protect the money carried by travelers. A perso 
places his signature on the checks when he buys them. 
He must sign the checks again when he spends шеш 

Marcellus F. Berry, general agent of the American 
Express Company, originated the system of travelers 
checks in 1891. Today people buy millions of dollars 
worth of these checks every year. б 

In the United States, such checks are issued in de 
nominations of $10, $20, $50, and $100. Almost any 
bank, or any travel or express agency, sells them an 


adds a small fee. People can redeem them in foreign 
currencies abroad at the rate of exchange when con- 
verted. Thus, the traveler bears the risk of exchange fluc- 
tuation. If a traveler plans to be chiefly in the United 
Kingdom, he may buy sterling checks to avoid this risk. 
Travelers checks are accepted the world over in pay- 
ment for accommodations or merchandise, or in ex- 
change for cash. 

See also LETTER or CREDIT. 

TRAVELLER. See LEE, ROBERT Epwarp (picture). 

TRAVERS, MORRIS WILLIAM. See KRYPTON. 

TRAVERS, PAMELA (1906- ) an Australian 
writer, is best known for her books about Mary Poppins, 
a favorite. children's character. These works include 
Mary Poppins ( 1934) and Mary Poppins Comes Back 
(1935). Miss ‘Travers was born of Irish parents in North 
Queensland, Australia, and began writing stories when 
she was seven years old. When she was 17, she wrote 
poetry which was first published in The Irish Statesman. 
From 1923 to 1936, she acted in Shakespearean plays 
in England. 

TRAVERTINE, 7 RAV er tin, is a whitish or buff-col- 
ored limestone formed by the deposit of calcium carbon- 
ate around springs and in streams. It is porous and 
usually quite soft when it is quarried, but it hardens 
later, Builders use it a great deal in mild climates. In the 
United States, they generally use it only for finishing 
interior walls. They cannot put travertine on the outside 
where the temperature drops below freezing, because it 
is porous and retains much water. This water expands 
when it freezes and crumbles the rock. The most famous 
bed of travertine forms the falls of the Anio River at 
Tivoli, near Rome. In places, the deposit is 500 feet 
thick. It furnished much of the building stone for ancient 
and modern Rome. The Colosseum and Saint Peter’s 
Church were both built of it. The interior of the Penn- 
sylvania Railroad Station in New York City is also 
faced with travertine. Travertine deposits have been 
quarried in California, Colorado, and other parts of the 
United States. WALTER Н. BUCHER 

See also CRYSTALLINE Rocks. 

TRAVIATA, LA. See Opera (Some of the Famous 
Operas). 

TRAVIS, WILLIAM BARRET. See TEXAS (Famous 
Texans); ALAMO. 

TRAVOIS, trah VOY, is a carrying device used by 
American Indians and other peoples for moving loads. 
The travois is a form of drag. It consists of two shafts 
or poles, a connecting net or platform lashed between, 
and a harness for hitching the device to a horse or dog. 
It has no wheels. The ends of the shaft poles drag on the 
ground, When the poles are worn short, new ones are 
put on. See also TRANSPORTATION (picture, Land Trans- 
portation Without Wheels). FRANKLIN M, RECK 

TRAWLING is a method of fishing. Present-day 
trawlers are boats driven by steam or diesel engines. 
Many of them are as long as 100 feet. They carry equip- 
ment on board for preparing and refrigerating the fish. 
The larger trawlers can remain at sea for many weeks. 

There are a number of methods of trawling. In beam 
trawling, a cone-shaped net with fixed frame is dragged 
along the bottom of the sea at a speed of about 6 miles 
an hour. The fish are trapped in the net, which has a 
mouth 40 to 90 feet wide. The otter trawl is of similar 
size, but water pressure against an otter board on each 


Ropert W. MERRY 


JEAN Tuomson 


TREASON 


side of the trawl keeps it open. The same boats which 
trawl for fish sometimes work with purse seines. These are 
great nets, from 800 to 1,400 feet long, and 100 to 150 
feet deep. One end of the net is anchored to the vessel. A 
small boat tows out the other end in a circle around a 
school of fish. Cork floats hold one edge of the net on the 
surface. The other edge of the net sinks to the bottom. A 
rope running through rings then draws the lower edge 
tight. Each operation requires its own type of gear and 
rigging, and the vessel is named in accordance with the 
type of fishing it does. A vessel which is a trawler in 
winter may be а purse-seiner, troller, or long-liner in 
other seasons. Cart L. HUBBS 

See also Езѕніхс Inpusrry (Chief Fishing Methods). 

TREACLE BIBLE. See Bere (Some Famous Bibles). 

TREADMILL, TRED м. is a machine formerly used 
in prisons in some countries, Convicts sentenced to hard 
labor operated it. It was a large, wide, and heavy revolv- 
ing wheel with steps around the circumference and a 
handrail above. When the criminals stood on the steps, 
their weight started the wheel revolving. To keep their 
balance, the criminals were forced to grasp the rail and 
tread the mill as long as the machine was in motion. 
Sometimes the power produced was used for grinding 
corn or for other similar purposes. People abandoned the 
operation of the machine because it is considered cruel. 

Treadmills have been used in which the power is 
supplied by horses or other animals, J. 1. MERIAM 

TREASON, TRE z’n, once meant disloyalty to a sov- 
ereign ruler, such as a king. A person who criticized the 
ruler’s policies and actions might find himself convicted 
of treason. But today, the meaning of treason has 
changed. The people in a democratic country are ex- 
pected to criticize the government, and to work as freely 
as they like for the election of a new government. The 
United States Constitution clearly defines treason as: 

“Treason against the United States shall consist only 
in levying war against them or in adhering to their 
enemies, giving them aid and comfort.” 

This definition protects the right of citizens to oppose 
the actions of their government in all reasonable ways. 
No one can be punished for treason until he has been 
convicted in the courts, or by court-martial in time of 
war, Congress determines by law what the penalties 
shall be for treason against the United States. Many 
states have laws against treason. Death or life imprison- 
ment is the usual penalty. A person convicted of treason 
is usually called a traitor. 

"The most famous present-day case of treason is that of 
Julius and Ethel Rosenberg, the first Americans ever put 
to death in peacetime for treason. They were convicted 
under the General Espionage Act of 1917 of supplying 
Russia with atomic secrets in World War II. During 
appeals, their lawyers pointed out that Russia was an 
ally of the U.S. at the time the Rosenbergs passed 
secrets. But the husband and wife were executed in 
1953. Another famous trial for treason in the United 
States was that of Aaron Burr, the country’s third Vice- 
President. Burr was acquitted. Fren E. INBAU 


Related Articles in WORLD Boox include: 


Arnold, Benedict Desertion Rosenberg, ү 
Brown, John Dreyfus, Alfred Ethel and Julius 
Burr, Aaron Quisling, Vidkun Sedition 
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TREASURE HUNTING is the fascinating pastime of 
looking for lost treasure. Many persons enjoy poring 
over old accounts of lost or hidden treasure, and then 
searching for it in their spare time, Companies have 
even been formed and expeditions sent out to look for 
lost treasure. The treasure may be millions of dollars 
worth of gold and silver reportedly lying in the hold of 
a Spanish galleon sunk in a storm in the Caribbean Sea. 
Or it may be a hoard of jewels said to have been buried 
by pirates on a deserted beach. 

Through the ages, adventurous men have spent years 
and have even given their lives in the search for hidden 
treasure. Greek mythology relates the story of Jason, 
Who went on the voyage of the Argonauts in search of 
the Golden Fleece (see GOLDEN Fierce). Daring Span- 
iards braved thousands of miles of stormy Atlantic 
Ocean in tiny sailing ships to reach the New World. 
There they endured further hardships seeking El Dorado, 
a legendary hoard of vast treasure (see Er Dorapo). The 
Spanish adventurers plundered the New World of its 


Luis Marden © National Geographic Society; M-G-M 


Relics from the Bounty, 
left, were discovered off Pit- 
cairn Island in the South Pa- 
cific in 1957. The ship was 
sunk by mutineers in 1790. 


Skin Divers have discovered 
ancient jars, right, many fath- 
oms under the sea. The vessels 
were used by the Greeks and 
Romans 2,000 years ago, 


riches, but lost much of it when ships went down at sea 
or were raided by pirates and privateers (see PIRATE; 
PRIVATEER). Much of the search for treasure centers on 


these lost Spanish ships. 

Many exciting adventure stories have been based on 
the search for lost treasure. Robert Louis Stevenson, in 
his book Treasure Island, wrote one of the most famous 
and popular of all treasure-hunting adventures. Edgar 
Allan Poe's classic short story, “The Gold Bug, К 
another thrilling account of lost treasure. Other fasc 
nating tales have been written about the search for 
treasure which the ancient Egyptians buried in the 
pyramids with the bodies of their rulers. i 

Sunken Treasure probably attracts more treasure 
seekers than any other kind of treasure. Shipping s 
perts who have studied records of lost ships estimate that 
a fourth of all the gold and silver ever mined has been 
lost in sea disasters. Some persons believe that countles 
millions lie in the rotted hulks of ships sunk in all i 
waterways of the world. The Great Lakes alone conceal 


Henri Broussard 


A Treasure Map of the 
Florida Keys shows the loca- 
tion of many sunken ships. 
These waters reportedly cover 
great hidden wealth. 


FLORIDA 


more than 8,000 sunken ships which carried cargo 
valued 11 over $1,000,000,000. 

Many accounts, based at least in part on marine 
historv, have been written of sunken treasure ships. l'or 
example. the Spanish galleon Santa Rosa is supposed to 
have gone down in 50 feet of water off the island of 


Key West, Fla., about 1520. At the time, the ship was 
said to be carrying $25,000,000 to $35,000,000 worth of 
gold which the Aztec Indians had paid to Hernando 
Cortes to free the captured Aztec chief, Montezuma. 
Another Spanish galleon, the Santa Margarita, struck a 
reef in Sebastian Inlet north of Vero Beach, Fla., in 
1595, and sank with a cargo of silver bullion valued at 
$7,000,000. In 1702, a combined British-Dutch fleet 
sank 16 Spanish galleons in Vigo Bay, Spain. The 


galleons carried an estimated $150,000,000 worth of 
loot seized in the New World. A hurricane in 1715 de- 
stroyed 14 Spanish ships loaded with $65,000,000 in 
treasure, off Long Cay, Fla. The De Braak, а war sloop, 


sank about a mile off Lewes, Del., in 1798, with $15,- 
000,000 worth of bullion, coin, and jewels. 

Buried Treasure also attracts many treasure seekers. 
In 1948, a lobster fisherman found some gold coins dat- 
ing from the mid-1700's on a river bank near Raritan 
Bay inside Sandy Hook, N.J. This is an area once fre- 
quented by pirates. So many amateur treasure hunters 
began digging up the ground in the area that state police 
had to be called out to protect the property of local 
residents, According to legend, other pirate gold lies 
buried in Florida. One story holds that a pirate named 
John Rackham buried millions in loot about 10 miles 
up the Shark River in the Everglades. The notorious 
pirate Blackbeard is supposed to have buried treasure 
near the resort town of Boca Raton, Fla. 

How to Search for Treasure. The many stories and 
legends about lost treasure complicate the task of the 
treasure hunter. Most such tales have little basis in fact. 
However, experts believe that it is possible to find and 
recover treasure if the hunter has persistence and works 
hard. He may also need a few relatively inexpensive 
items of equipment. 

Beginners in the pastime of treasure hunting should 
concentrate their efforts as near their homes as possible. 
Inquiry in most coastal towns will reveal histories of 
ships lost in the vicinity, the depths in which they sank, 
and the value of the cargo they carried. Fishermen, 
records in lighthouses and coast guard stations, and sim- 
ilar sources can provide information about sunken ships. 
Buried treasure usually poses more difficulties, because 
few records of such treasure exist. However, old letters 
and accounts sometimes kept by local libraries and his- 
torical societies may provide clues to buried treasure. 

Persons who search for treasure can buy various kinds 
of metal-detecting instruments similar to the mine-de- 
tecting devices used by the armed forces. With such 
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detectors, a treasure hunter can quickly survey a large 
field or a body of water. Such detectors can spot metal 
at depths ranging from 10 to 50 feet. 

‘Those who hunt for sunken treasure will need skin- 
diving equipment. They may also need crowbars and 
demolition equipment to move aside ballast stones. 
Captains of treasure ships often concealed treasure be- 
neath stones carried for ballast. Г. L. COFFMAN 

See also TREASURE TROVE. 

TREASURE ISLAND NAVAL STATION, Calif., houses 
headquarters of the United States Pacific Reserve Fleet 
and Western Sea Frontier. The 380-acre island of tidal 
and submerged lands lies in San Francisco Bay. It is 
part of the 16,300-acre San Francisco Naval Base, set 
up in 1945. This base includes a naval air station at 
Alameda, a supply center in Oakland, and shipyards in 
San Francisco and Mare Island. 

Treasure Island was the site of the 1939-1940 World’s 
Fair, It came under navy control in 1941. During 
World War II, 20,000 to 25,000 men a month were 
processed on the island for shipment to Pacific and 
Asiatic war areas. Today, the island still serves as 
a departure and arrival point for military personnel 
assigned to overseas duty. Jon H, Tompson 

TREASURE STATE. See MONTANA. 

TREASURE-TROVE means treasure that is found. Cen- 
turies ago in England, any gold or silver coinage that 
was found hidden in the earth was called treasure-trove. 
The treasure became the property of the king, regard- 
less of who found it or who owned the land in which it 
was found buried. Historians believe that this rule was 
adopted to discourage people from safeguarding their 
money by burying it. Coins were scarce, and burying 
money took coins out of circulation and made them 
more scarce than ever. 

Treasure-trove does not need to be found buried in 
the ground. In the United States, paper money and 
other objects of value are treated as treasure-trove when 
they are found hidden in a private place. They can be 
hidden anywhere, in such places as barns, attics, or 
hollow parts of furniture. 

If the owner can be found, the treasure-trove is his. 
If not, it belongs to the man who finds it, and not to 
the man who owns the land or building where it is 
found. Laws of some states require a person who finds 
a treasure-trove to advertise in newspapers in an attempt 
to find the true owner. The finder must wait for a period 
of time before he can claim the treasure. Turon TAvron 

TREASURER OF THE UNITED STATES heads the 
banking organization for the federal government. He 
is custodian, or keeper, of the federal government’s 
money. His office receives all checks, money orders, 
currency, and other forms of payments made to govern- 
ment offices. After Congress has agreed to let govern- 
ment agencies make certain expenditures, checks cover- 
ing the expenses are drawn on the ‘Treasurer of the 
United States. 

This office is in charge of issuing and redeeming paper 
currency. The signature of the Treasurer appears on all 
paper currency the United States government issues. 

The office of the Treasurer of the United States is one 


of those in the Department of the Treasury. It was 
created in 1789. Jonn C. Bortens 
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TREASURY, DEPARTMENT OF THE, is an executive 
department of the United States government. Among 
its important jobs are collecting federal taxes and 
customs duties. It receives all money paid to the govern- 
ment, keeps it safe in treasury vaults or in banks, pays 
federal government expenses, and keeps accounts. 

The Treasury Department prepares all paper money, 
coins, and federal securities. It also supervises the 
operation of national banks. Upon authorization from 
Congress, the department borrows money for the fed- 
eral government and manages the national debt. 

The department enforces federal narcotics laws, pre- 
vents counterfeiting, patrols coastal waters to prevent 
smuggling, and guards the life of the President. 

The Secretary of the Treasury is the head of the de- 
partment. He is appointed by the President with the ap- 
proval of the Senate, and is a member of the President’s 
Cabinet. His staff includes an Under Secretary, an 
Under Secretary for Monetary Affairs, a Deputy to the 
Secretary, three Assistant Secretaries, a General Counsel, 
a Fiscal Assistant Secretary, an Administrative Assistant 
Secretary, and technical assistants who head the 
bureaus and divisions of the department. 

The Secretary reports to Congress each year on the 
condition of the nation’s finances. His most important 
duty is advising the President on financial policies. 

Divisions of the department include: 

Bureau of Customs collects duties on imported goods 
and prevents illegal entry of goods. See Customs Duties. 

Bureau of Engraving and Printing prints money and 
securities. See ENGRAVING AND PRINTING, BUREAU OF. 


Year Under 
Name Appointed President 
*Alexander Hamilton 1789 Washington 
Oliver Wolcott 1795 Washington 
1797 Adams 
Samuel Dexter 1801 Adams 
1801 Jefferson 
*Albert Gallatin 1801 Jefferson 
1809 Madison 
George W. Campbell 1814 Madison 
Alexander J. Dallas 1814 Madison 
*William H. Crawford 1816 Madison 
1817 Monroe 
Richard Rush 1825 J. О. Adams 
Samuel D. Ingham 1829 Jackson 
Louis McLane 1831 Jackson 
William J. Duane 1833 Jackson 
"Roger B. Taney 1833 Jackson 
Levi Woodbury 1834 Jackson 
1837 Van Buren 
"Thomas Ewing 1841 W. H. Harrison 
Walter Forward 1841 Tyler 
John С. Spencer 1843 Tyler 
George M. Bibb 1844 Tyler 
Robert J. Walker 1845 Polk 
William M. Meredith 1849 Taylor 
"Thomas Corwin 1850 Fillmore 
James Guthrie 1853 Pierce 
Howell Cobb 1857 Buchanan 
Philip F. Thomas 1860 Buchanan 
John A. Dix 1861 Buchanan 
*Salmon P. Chase 1861 Lincoln 
William F. Fessenden 1864 Lincoln 
Hugh McCulloch 1865 Lincoln 
1865 oh: 
George S. Boutwell 1869 E А 
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Bureau of Narcotics enforces federal laws concerned 
with the sale of narcotics. See Narcotics, BUREAU On 

Bureau of the Mint manufactures coins. See Mir, 

Fiscal Service has three agencies. The Bureay of Ace 
counts records government receipts and expenditures. 
The Bureau of the Public Debt adininisters and keeps 
records of the public debt (see NATIONAL Dest), The 
Office of the Treasurer of the United States has Custody of the 
government's money (see TREASURER OF THE [твр 
STATES). 

Internal Revenue Service assesses and collects all 
taxes imposed by federal law. Sec INTERNAL REVENUE 

Office of the Comptroller of the Currency supervises 


the national banks and directs a periodic inspection of 
them. See COMPTROLLER OF THE (CURRENCY. 
United States Coast Guard. Scc (ast Солар, U.S. 


United States Savings Bonds Division promotes the 
sale of United States savings bonds, Усе SAVINGS Bonn. 
United States Secret Service guards currency and se- 


curities against counterfeiting. It protects the President 
and his family. See SECRET SERVICI. UNITED STATES, 

History. The Department of the | reasury was one of 
the three executive departments that the First Congress 
of the United States set up on Sept. 2, 1789. Alexander 
Hamilton was the first Secretary oí the Treasury, and 


his department had five employees 
now employs over 80,000 workers. 


Related Articles in WORLD Book include: 
Cabinet Hiıınilton, Alexander 


I'he department 
Jous С, BOLLENS 


Flag (color picture, Flags Mint 
of the United States Money 
Government) National Debt 


TREASURY NOTE. See GREENBACK 


Year Under 
Name Appointed President 
William A. Richardson 1873 Grant 
Benjamin H. Bristow 1874 Grant 
Lot M. Morrill 1876 Grant 
*John Sherman 1877 Hayes 
William Windom 1881 Garfield 
Charles J. Folger 1881 Arthur 
Walter Q. Gresham 1884 Arthur 
Hugh McCulloch 1884 Arthur 
Daniel Manning 1885 Cleveland 
Charles S. Fairchild 1887 Cleveland 
William Windom 1889 B. Harrison 
Charles Foster 1891 B. Harrison 
John G. Carlisle 1893 Cleveland 
Lyman J. Gage 1897 McKinley 
1901 T. Roosevelt 
Leslie M. Shaw 1902 T. Roosevelt 
George B. Cortelyou 1907 Т. Roosevelt 
Franklin MacVeagh 1909 Taft 
*William С. McAdoo 1913 Wilson 
Carter Glass 1918 Wilson 
David F. Houston 1920 Wilson 
*Andrew W. Mellon 1921 Harding 
1923 Coolidge 
1929 Hoover 
Ogden L. Mills 1932 Hoover | 
William Н. Woodin 1933 F. D. Rooseve i 
“Henry Morgenthau, Jr. 1934 Е. D. Rooseve 
1945 Truman 
“Frederick M. Vinson 1945 Truman 
John W. Snyder 1946 Truman 
*George M. Humphrey 1953 Eisenhower 
Robert B. Anderson 1957 Eisenhower 
Douglas Dillon 1961 Kennedy 


*Has a separate biography in WORLD BOOK. 
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Department of the Treasury manages the financial 
affairs of the United States government. It coins and 
prints money, and collects taxes. It has offices in a 4- 
story, granite-and-sandstone, Greek-style building east 
of the White House that was built in the late 1830's. 
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TREATY. A treaty is a formal agreement between two 
or more independent governments. It is usually a writ- 
ten document, but it may be a verbal statement agreed 
to by representatives of the countries. The history of 
treaty making goes back many hundreds of years, As 
сапу as 3000 B.c., rulers of ancient countries signed 
treaties with neighboring kingdoms, The treaties s 
various purposes. Some treaties ended wars, and others 
settled boundary disputes. But through the history of 
the world, treaties have played an important part in the 
relations between countries. 

Today only sovereign states are able to make treaties. 
A sovereign state is one which is free from outside con- 
trol. For example, Great Britain is a sovereign state be- 
cause its government is free to make its own decisions. 
But the British colony of Nigeria is not free to make its 
own decisions. It is therefore not a sovereign state, and 
cannot make its own treaties, 

A treaty is much like a contract between private in- 
dividuals. In both cases, the signing parties promise to 
do or not do some act. But there are important differ- 
ences between treaties and contracts. A contract is not 
binding if one of the parties has forced the other party 
into agreement, But the use of force does not make a 
treaty void unless the force is actually used against the 
government representative who is working out the treaty 
terms. Unlike a private contract, a treaty does not go 
into effect until it is ratified. For example, a treaty be- 
tween the United States and Great Britain is not official 
until it is approved by the United States Senate and by 
the British Crown. 

There are several kinds of international agreements 
which have the force of treaties. One of these is called 
a convention. This is usually an agreement between states 


Peter Minuit Making a Treaty with the Indians at Fort 
Amsterdam, Today this little trading post is the metropolis of 


[ Й 


relating to а single topic, such as extradition, А Cons 
cordat is an agreement between the Pope and a Sover- 
eign state. An agreement between two kings on a pri- 
vate matter 1s not a treaty. 

Kinds of Treaties. Treaties may be divided into sey. 
eral classes according to their purpose ilthough inter 
national law recognizes no formal distinctions among 
treaties. A single treaty may include clauses under sey. 


eral classes. Some of the classes arc clescribed below, 
Political. A peace treaty is one kind of political treaty, 
For example, the Treaty of Ghent in 1814 ended the 
War of 18:2. Others deal with alliances between 
countries and settle disputes, The Clay ton-Bulwer Treaty 
in 1850 gave the U.S. and Great Britain equal protec- 
tion rights in a future canal through Central America. 
Commercial. Commercial treaties include ‘cements 
on tariffs, navigation, fisheries, and consular services, 
The Elgin-Marcy Treaty of 1854 between the United 
States and Canada is an example of a commercial treaty. 


greed to 
from each other. 


By this treaty, the United States and Canada 


reduce the taxes on goods import« 


Confederation. These treaties set up such international 
organizations as the Universal Postal Union. 

Extradition. These treaties deal with escaped crimi- 
nals. For example, let us suppose that two countries 


have signed an extradition treaty. If a criminal from one 
country flees to the other for safety, he must be returned, 
or extradited, to stand trial for his crime. 

Civil Justice. These treaties protect a country’s trade- 
marks, copyrights, and patents in foreign countries. 
Some civil-justice treaties deal with the rights of aliens. 

Negotiation. In monarchies, the king usually has the 
power to make treaties. He does not act personally, but 
is represented by a special diplomatic agent, or envoy. 
For example, in Great Britain neither house of Parlia- 
ment has any power over treaties. That power is re- 


New York City. The walls of the old fort are responsible for the 


name of the world-famous financial center — Wall Street. 
Ayer Collection, Newberry Library 


Courtesy of the National Archives 
The Ratification of the Hay-Pauncefote Treaty, sent by 
Great Britain to the United States, bears a pendant seal and tassels. 


served for the Crown. British dominions, such as Canada 
and Australia, have the right to make their own treaties. 

In republics, the chief executive usually has treaty- 
making power. His power is often subject to various re- 
strictions. In the United States the President may enter 
into a treaty with “the advice and consent” of the Sen- 
ate. Two thirds of the Senators present must agree to 
the treaty terms, Separate states in the United States 
may not make any treaty agreements. The Department 
of State carries on treaty negotiations. Sometimes the 
President of the United States enters into ап, executive 
agreement with a foreign country. This kind of agreement 
has the force of a treaty in international law, but it does 
not require Senate approval. 

Language Used. Until the 1700's all treaties were 
written in Latin. Then French became the official lan- 
guage. ‘Today most treaties are written in the various 
languages of the treaty-making nations. 

Enforcement of Treaties. In ancient times a country 
had to “back up,” or guarantee, its treaty promises. One 
way of doing this was to exchange hostages. Each coun- 
try which signed the treaty would send one or more im- 
portant persons to the other countries which had agreed 
to the treaty. Hostages were held as prisoners. They 
could be killed if the terms were not carried out. 

The hostage system has not been used for many years. 
Today, most countries rely on the good faith of other 
countries, and on international public opinion. But 
often these are not enough. Treaties have been violated 
in the rgoo’s, just as in earlier times. When World 
War I broke out, the German government declared 
that the treaty which protected Belgian neutrality was 
a “scrap of paper,” and invaded Belgium. Under the 
dictatorship of Adolf Hitler, Germany violated trea- 
ties with many other European countries. After World 
War II, people pinned their hopes for peace on the 
United Nations, and the recommendations it made for 
the settlement of international problems which arose. 

Termination. Treaties may be ended in many ways. 
They may end upon the agreement of all parties con- 
cerned, Sometimes a treaty clause permits either party 
to cancel the agreement after due notice. The failure of 
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one country to carry out its part of the agreement may 
cause the other country or countries to refuse to observe 
the treaty terms. A treaty becomes void when the phys- 
ical conditions of the agreement become impossible to 
fulfill. For example, two countries may agree to the 
mutual use of a waterway. But if an earthquake makes 
the waterway unfit for navigation, the treaty is auto- 
matically cancelled. War nullifies many treatics. 

Ecclesiastical Treaties deal with the religious rights of 
a person who is living in a foreign country. Among 
Western nations, a man may worship as freely in a for- 
eign land as in his homeland. In several non-Christian 
parts of the world, Christian missionaries are permitted 
by treaty to teach the beliefs of Christianity. In some 
countries ecclesiastical treaties permit foreign residents 
to practice their own religions, but forbid them to try to 
convert others. 

Related Articles. The principal treaties among nations 
are listed in Tug Мовір Book ENCYCLOPEDIA under 
their respective titles, such as CLAYTON-BULWER TREATY; 
GHENT, TREATY oF. See also the following articles: 
Arbitration Extradition Protocol 
Concordat International Relations 

TREATY OF 1783. Scc REVOLUTIONARY WAR IN 
America (The Aftermath); PARIS, Treaties OF (Treaty 
of 1783). 

TREATY PORT. Through the years, foreign powers 
have used different methods to gain trading rights in 
China. One of these methods was to persuade the Chi- 
nese government to open certain Chinese seaports to 
foreign trade. These cities were known as treaty ports 
because trade with foreign countries was carried on 
under treaty agreement at these ports. 

In 1842, China entered into a treaty-port agreement 
with Great Britain. This treaty opened five Chinese 
ports to foreign trade. The ports were Canton, Amoy, 
Foochow, Ningpo (now Ninghsien), and Shanghai. 
Later, China signed treaty-port agreements with many 
other countries, including the United States, Germany, 
Russia, and Mexico. By 1894 there were more than 60 
treaty ports in China. Most treaty-port agreements were 
forced upon China by foreign pressure or wars. Treaty 
ports gave many special privileges to foreign countries. 
The foreigners who enjoyed privileges in treaty ports 
could not even be punished under Chinese laws. 

In 1912 China began to object to treaty-port agree- 
ments. After World War I, Russia gave up its rights in 
China, and in 1929 Mexico did the same. In 1943 both 
Great Britain and the United States signed treaties giv- 
ing up their special rights in China. Today China no 
longer has treaty ports. н. Е. SCHURMANN 

See also AMov; CANTON; EXTRATERRITORIALITY; 
FoocHow; SHANGHAI. 

TREBIZOND. Sce TRABZON. 

TREBLE, 7 REB'I, is the upper, or highest, part in 
choral music of two or more parts. It is often called the 
soprano part, and is sung by women or boys. The treble 
part in instrumental music is played by such instruments 
as the violin, flute, clarinet, and oboe. It is also played 
on the higher keys of the piano or organ, roughly above 
middle С. Treble clef or G clef (§) is the sign used to 


mark the five-line staff from which treble voices or in- 
RAYMOND KENDALL 
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struments read. 


TREE. Trees are the biggest plants in the world. Their 
trunks reach upward out of the ground and branch into 
a crown of leaves high in the blue sky. Even a small 
tree, like an apple tree or a dogwood, towers so far above 
the grass and dandelions around its base that it seems 
remarkable that they belong to the same plant king- 
dom. Because trees are so large, we do not think of them 
in the same way we think of other plants. We think of 
trees in much the same way we think of houses, as some- 
thing big and permanent. 

Trees are different from most other living things in 
another way—they never stop growing as long as they 
live. They live year after year, and do not come and go 
with the seasons as flowers and farm crops do. Trees 
give shade, beauty, wood, and fruit to us all. 


Kinds of Trees 


Nature has made many different types of trees, which 
grow in all sorts of places, wet or dry, cold or hot, in 
most lands of the earth. In the United States alone, 
there are 1,035 kinds of trees. Two chief types of trees 
are the most common. They are called the needle-leaf 
trees and the broad-leaf trees. See LEAF (picture, Kinds). 

The Needle-Leaf Trees. Most trees of the Pine Family 
have needle leaves, which cling to the tree all winter. For 
this reason these trees are always green, and are called 
evergreens. Trees that lose their leaves are called decid- 
uous. Some evergreen needle leaves are long, and 
are usually attached to the twig in bunches of two, 
three, or five needles, Short-leaved evergreens often 
have needles less than an inch long. These may be at- 
tached to knobs on the branches, or spaced singly along 
the twigs. Others are flat and overlap close against the 
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in the needles, 
ie tree is pine, 
Members of the 
ides pines. 
cs. Cones of the 
ered with blue 
seeds of the 
flat scales of the 
cone as you can 


twigs. Look closely at these differenc: 
because they tell you clearly whether 
spruce, fir, hemlock, juniper, or ced: 
pine family include many kinds of t 
All needle 
juniper tree are rolled into little balls 
wax. They look like berries. Ripen 
needle-leaf trees lie in the open on th 
cone. You can shake ripe seeds out of a 


eaf trees bear seeds in « 


shake salt from a salt shaker. The seeds spill out easily 
and scatter in the wind. They must soon find ground to 
grow in or they will die, because they not protected 
by an outer covering. One important feature of the pine 


family is that its seeds are not enclosed in a covering. 
Botanists class the pine family with the gymnosperms, à 
name taken from two Greek words that mean naked 
seeds. Lumbermen call the wood that comes from cone- 
bearing trees softwood, though the wood of some trees in 
this family is very hard. See LUMBER (Kinds of Lumber). 

Although most members of the pine family are green 
all year, two well-known members of this family do 
drop their needles in the fall, as other trees drop their 
leaves. One which loses its needles is the bald O* 
press of our Southern States. This is a big tree that grows 
in swamps from Louisiana to Florida and northward to 
Virginia. Another needle tree which has bare branches 
in winter is the /arch. This tree grows where winters a 
cold. In winter its bare twigs have bumps. which are 
easy to see. When spring comes, a brush of fresh, solt 
needles, tinted blue-green, grows from the end 0 
each bump. See EVERGREEN. 

The Broad-Leaf Trees. The second main type of tree 
has broad, flat leaves. Most broad-leaf trees are deciduous, 


The Dogwood is Colorful in 
spring with its white, pink, or 


red blossoms, and again in 
fall when the leaves turn red. 


The Japanese Maple treeis 
well suited to almost any home 
plan, as it is small 

lliont leaf colors. 


The Flowering Apricot is gr 
ornamental flowers, which vary 


own mainly for its 
from white to red. 


ORNAMENTAL TREES 


The Flowering Peach bears no fri 
veloped from the common peach tree, 


Taylor, Shostal; Ruthei 


vit, although it was de- 
which came from China. 


TREE SHAPES 


You can learn to identify trees by 
their shapes. The shape of a tree 
is easiest to see in winter, after 
the leaves have fallen. 


Shagbark 
Hickory 


so their branches are bare all winter. Seeds of these 
broad-leaf trees are enclosed in a secd case, or in a berry 
or fruit, when they are ripening. Botanists call these 
trees angiosperms, a Greek word meaning seeds enclosed 
in а jar. Foresters often call broad-leaf trees the hard- 
woods, because oak, maple, walnut, and many other 
broad-leaf trees supply hard wood that is strong and 
beautiful for furniture, paneling, or plywood. Poplars 
and willows have wood that is even softer than pine. 
But they are included in the hardwood class because 
they are broad-leaf trees and because their seeds are 
enclosed. 

There are several broad-leaf trees that do not drop all 
their leaves in the fall. Holly trees hold their shiny leaves 
all winter. Holly lives throughout the Southern States, 
Live oaks of the South and of California are other 
broad-leaf trees that do not drop their leaves, 

Where Needle-Leaf and Broad-Leaf Trees Live. These 
two types, the needle-leaf trees and the broad-leaf trees, 
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include all the chief trees of the United States and 
Canada, They also are found around the world, 

Both types are found together in the United States 
east of the Rocky Mountains. But the needle-leaf trees 


can stand harsh living conditions, such as icy winds or 
dry hot sand, better than the broad-leaf trees сап. That 
is why we find forests of needle-leaf wees living through 
long winters and bitter cold on the tops of mountains 
and in the North. It is interesting that two broad-leaf 


trees with slender and flexible trunks апа branches can 
also stand cold winds and harsh conditions. White 
birch and the trembling aspen poplar grow on the sun- 
lit fringes of the fir, spruce, and larch forests in Alaska 
and Canada. 

We find vast pine forests in the Southeastern States 
where the ground is sandy, dry, and ho: in summer, And 
the needle-leaf trees stand alone upon the high cold 
mountain slopes of the Western United States. Here, 
from Canada to Mexico, they have grown up into the 


greatest needle-leaf forest in the world. The kings of this 
forest are the giant sequoias of California. And the 
greatest wealth of trees in this forest are the Douglas 
firs of Washington and Oregon. 

The world’s finest woods of the leaf-dropping broad- 
leaf trees grows throughout the fertile Mississippi Valley 
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Acacia Hemlock У 
Arizona (Palo Verde) Pennsylvania | 
Birch Washington (Western 
à : -mlock) 
New Hampshire (White Неше 
Birch) Holly ке. 
Delaware (America 
Cottonwood Holly) 
oe Horse Chestnut 
Wyoming Оһо ( Buckeye) 
Dogwood Kukui 
Missouri (Flowering Hawaii 
Dogwood) calis 
Magnolia 
Douglas Fir Mississippi 


uon Maple (Sugar) 


Elm ( American) New York 


Massachusetts 
Nebraska 
North Dakota 


All trees listed in boldface type have separate art 
ENCYCLOPEDIA. All state trees are shown in с 


BOOK 
articles, 


Vermont . 
West Virginia 
Wisconsin 
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from Canada to the Gulf of Mexico. This is the world’s 
headquarters for the biggest elms and maples, walnuts 
and hickories, oaks, beeches, sycamores, and tulip trees. 

Special Types of Trees. The Southern United States 
and many other parts of the world have trees that are 
entirely different from the broad-leaf апа needle-leaf 
trees, These are palm trees. Palm trees are almost all 
leaves. The stems of their leaves cling together to build 
trunks. Palms do not have branches. Their huge leaves 
grow from a big bud at the top of the trunk, See PALM. 

The Southwestern deserts, especially in Arizona, have 
a cactus tree called saguaro. This odd-looking tree 
may have a single trunk like a giant finger pointing to 
the sky, or it may have a few huge fat branches but no 
ies. [ts leaves are thorns, Its trunk and heavy branches 
are sometimes compared with a water barrel because 
they are made of a spongy material that holds water. 
This is the giant cactus tree that often appears in pic- 
tures of the Western deserts. See CACTUS. 

A desert near Los Angeles, Calif., is the only place in 
the world where the Joshua tree grows. This is a yucca, 
a member of the lily family that grows in the form of a 
tree. It has long sharp leaves like eight-inch spikes, too 
sharp to touch. See Yucca. 
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Oak 
Connecticut (White Oak) 
Georgia (Live Oak) 
Illinois 


Pifion 
Nevada (Single-Leaf Piñon) 
New Mexico (Nut Pine) 


Redbud 
Maryland (White Oak) 
New Jersey (Red Oak) 3 bs 
Pal Share edwoo 
ei page) California ( California 
А, Redwood) 
Palmas Spruce 
South Garonne Colorado (Blue Spruce) 
Pecan South Dakota (Black Hills 
Texas Spruce) 
Pine Utah (Blue Spruce) 


Alabama (Southern Pine) Tulip Tree 
Arkansas Indiana 
Idaho (White Pine) Kentucky (‘Tulip Poplar) 
Maine (White Pine) Tennessee (‘Tulip Poplar 
Michigan (White Pinc) 
Minnesota (Norway, or 
Red, Pine) 
Montana (Ponderosa Pine) 


The bamboo trees of the Orient are really giant 
grasses. Their trunks extend rapidly in length but only 
slightly in thickness. Yet these trees grow over 50 feet 
tall, with very slender trunks. Bamboo trees are often 
planted in the Southern United States. They make 
good fishing poles. See BAMBOO. 


How Trees Grow 


Flowers Make Tree Seeds. People sometimes think 
that trees such as pines, elms, or oaks do not have 
flowers. They simply have not noticed the tree flowers, 
which are small and have no petals. Every new tree 
begins its life in a flower. 4 

Many trees, however, are well known for their flow- 
ers. For example, dogwood, apple, cherry, and peach 
blossoms are colorful signs of spring. Magnolias are often 
planted for their beautiful flowers, which appear before 
their leaves come out. In the Middle West and in the 
Eastern States, the redbud tree’s purple flowers are 
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The Juniper was once important 
to the Indians, who obtained food, 
shelter, fuel, and rope for crude 
cloth from this picturesque tree 


چڪ 

The Giant Sequoia, largest cone-bearing tree in 
the world, is a native of California. Some of the 
sequoias still standing are thousands of years old. 


The Douglas Fir is one of our 
most valuable timber trees. It is 
found in the Northwest, and grows 
to a height of nearly 300 feet. 


— 


The Odd-Shaped Joshua Tree 
is actually a branching desert 
plant with long, toothed leaves. 
It grows from 30 to 40 feet high. 


TYPES OF TREE FLOWERS 


Some trees bear flowers with showy petals, 
like these magnolia blossoms. 


J. Horace McFarland 


well known on the edge of woods or in parks in spring- 
time. Catalpa, locust, and horse chestnut have clusters 
of wonderful flowers. 

Elm flowers bloom in early spring before the leaves 
come out. You can catch sight of their deep-purple 
color against the sky at the ends of the topmost branches. 
Maple flowers are light red or yellow, tinting the tree 
with beautiful colors some time before the leaves open. 
You have to look closely to see such tree flowers during 
the one week or so in the year that they are in bloom, 

The flowers of oak, poplar, willow, birch, and walnut 
are easy to see. They are little tassels dangling from 
twigs. These tassels throw out pollen on the wind, The 
pollen gives life to the seeds of the tiny flowers. 

Seeds Sprout into Trees. A sced starts to grow when a 
grain of the pollen dust of a tree flower is caught on the 
sticky pistil of a flower of the same kind of tree. When 
a tree seed begins to grow, a new tree is “born.” This 


NEEDLE-LEAF 
TREES 


Most needle-leaf trees stay green 
all year and are called evergreens. 
They bear seeds in cones, The trunk 
usually extends to the top of the tree. 


Some tree flowers, like the furry cat- 
kins of the Pussywillow, have no petals, 


The long, stringy flowers of the oak 
appear just as the new leaves unfold, 


but it has all the 


tree inside a seed is extremely small 


essential parts needed for a tree. It has a tiny white 
thread, which will some day turn into the trunk, This 
thread has а root tip at one end and a bud at the other 
end, plus two tiny leaves. This baby tcc is packed into 
a tiny parcel with a good supply of food. It is covered 
with a weatherproof coat. When the seed is ripe, it 
leaves the parent tree and goes traveling. 

Many tree seeds have wings or blades that help 
them fly to a place where they may отолу. The seed of 
the “Tree of Heaven,” or ailanthus. looks like a two- 
blade airplane propeller. The ash seed has one wing, 
shaped like the blade of a canoe paddle. ‘The wings on 


an elm seed are shaped like waterwings. The maple 
seed has wings outspread like a bird. Winged seeds also 
are produced by catalpa, birch, and pine. Willow seeds 
have a bit of soft fluff attached to catch the wind, Other 
seeds like acorns, nuts, and buckeyes are round and 
hard, so that they tumble and roll. These arc some of the 
marvelous ways that nature uses to help tree seeds 
travel to a spot where they can open and grow. See 
SEED. 4 

Acorns and nuts buried by squirrels are in a good 
place to open and grow because they are already 
planted. Tree seeds often open and grow on top of the 
ground, or lying on leaves, if the spot is wet enough to 
soften their hard seed coats. Then, by a wonderful law 
of nature, the threadlike stem expands and grows longer 
and stronger. The end with the root tip turns down, 
pointing into the ground. Even if you turn over an 
opening seed so that its root end points up, it will tum 
down in a few hours, as though pulled by gravity. At 
the same time, the tip with the bud and the leaves turns 
up, as though pulled by the light of the sun. 

Buds Make Trees Grow Taller. Trees grow taller, and 
branches lengthen and rebranch, through leaf buds. 
During the summer, at the base of each leaf and at the 
tip of each branch, a bud is formed for the next spring's 
growth. These are the buds you can see on trees іп WIN- 


Bossard, Black Star 


NAKED SEEDS 

Needle-leaf trees have naked seeds, which 
grow inside cones. When the seeds are 
ripe, the cone opens and the seeds spill out. 


ENCLOSED SEEDS 


inside the 


hard pit 


ter. Each one is protected by downy or waxy scales. 
Some are leaf buds, some are flower buds. 

With the first warmth of spring, the buds begin to 
grow. The leaf buds stretch out into leafy twigs or new 
branches, unfolding leaves as they lengthen, or as they 
increase the length of branch or trectop. The flower 
buds burst into bloom. 

Different kinds of trees have different-looking buds. 
Some seem odd-looking, and others are beautiful. You 
can find buds any time of year except in early summer 
just after the new buds have burst into fresh leaves and 
flowers. Winter is the best time to look for buds, when 
they are not hidden by leaves. Look along the small 
twigs, especially at their tips. 

A bud may be polished and deep red, as on red 
maples. It may be furry, like the magnolia’s big egg- 
shaped buds. It may be dark brown or black like the 
beautifully shaped buds of ash, or rich tan and exceed- 
ingly sharp and slender like the astonishing long buds of 
the beech tree, Buds on horse chestnuts and some pop- 
lars are sticky, as though they had been dipped in a pot 
of glue. One of the most surprising buds is the curved 
sulfur-yellow bud of bitternut hickory. Willow buds are 
yellow or red, and they hug the twig. 

Growing Tissue Makes Trees Grow Thicker. Just 
under the outer covering, or bark, of a tree is a layer of 
growing tissue, called cambium. It fits the tree trunk, 
roots, and branches like a tight skin. The cambium is 
made up of living cells that add a new ring of wood to 
the trunk each year. This is the only way a tree trunk 
can grow thicker. Cambium also makes branches and 
roots grow thicker. In fact, without the cambium, no 
part of the tree can grow. 

Other Ways Trees Are Started. Besides bearing seeds, 
some trees reproduce their kind in another way. Pop- 
lars, willows, and a few other trees send out suckers from 
their roots. The tip of each sucker pushes up through 
the earth, develops roots, and in time becomes a tree. 
Sprouts spring directly up from the roots of some trees. 


Broad-leaf trees have coverings on their 
seeds, Apple seeds are in the core of the 
apple. The peach seed is enclosed in a 
tasty peach pulp. 


TYPES OF TREE SEEDS 


Every kind of tree seed looks different | 
from every other kind, There are two main 
types of tree seeds, naked and enclosed. 


Lynwood М. Chace 


The maple seed is enclosed in a dry pod, 
and has wings for flying through the air. 


A clump of birches, hickories, or chestnuts may be 
formed in this way. 


The Parts of a Tree 


A tree’s body includes much more than the part you 
see above the ground. A tree has many roots that reach 
down into the ground, as well as a crown that reaches 
up into the air. The crown is made up of the trunk, the 
branches and twigs, and the leaves. 

The Crown. The crown of a tree is an air machine 
that works by the power of sunlight. Its uplifted trunk 
and outreaching branches and network of twigs make a 
broad, tall frame for leaves. On this crown, the leaves | 
grow, held in position so that as much light and air as 
possible will touch them. The leafy crown of the tree 
may have the shape of a rounded dome, a tall pyramid, 
or a billowing cloud, according to the kind of tree. 

Leaves grow in many beautiful shapes and are found 


BROAD-LEAF | 
TREES 


Most broad-leaf trees shed their 
leaves in the autumn. They often 
have many large branches that 
spread away from the lower trunk. 


Stately Poplars become even more attractive in the fall 
when their green summer foliage turns to c golden yellow, 


The White Birch of northern woods and lake regions 


gains added beauty in a setting of bright autumn colors. 
Beranek, Heiln Shostal 


AUTUMN COLORS 


The Maple, Most Brilliantly Colored of oll trees in autumn, 
provides us with maple sirup, and with wood used for furniture. 


The White Oak grows slowly. Its fine-grained wood is so hord 
it is considered one of the best for flooring and ships’ timbers. 


8 А le 
The Cottonwood, also attractive in the foli, is а voles 
tree because it will grow well where few other trees can survive: 


in many sizcs. The leaves are the wonder workers of the 
tree's air machine. They take energy from sunlight, and 
make food from it for the tree to use. See Lear. 

The Bark. The tree’s tower of leaves is supported by a 
trunk, or stem, of wood that is often thick and solid. 
The trunk is covered with a “skin” of bark. The bark 
helps to protect the tree from injury. Bark may be as 
thin as a sheet of paper, or several inches thick. Tree 
bark may be dark, or white, or colored with yellow or 
red, Sycamore bark is a colorful “patchwork” of white, 
brown, and blue-gray patches. Bark that is not elastic 
breaks into ridges and plates as the trunk of the tree 
grows. Many trees such as birch, cherry, and beech 
have elastic bark which can stretch and grow, and which 
stays smooth. 

Birch bark stretches enough to hold together and 
cover the trunk with its smooth surface. Two types of 
birches have white bark. In New England, the most 
common is the paper birch, which the Indians used to 
make canoes and other birch-bark products. This bark 
is chalky white. The other white-barked birch is gray 
birch, which is one of the most common trees around 
New York City and westward. This has a gray-white 
bark with many black marks. 

It is easy to confuse cherry bark with that of the sweet 
birch. The bark of the native American black cherry is 
smooth and mahogany-red where it is young, on the 
upper parts of the tree and the outer ends of the limbs. 
But the older bark on the lower trunk breaks up. The 
sweet birch more often remains smooth and glossy over 
the whole trunk. 

The bark of the beech is silver-gray. The bark of 
poplar twigs is a beautiful orange-gray. Willow bark is 
bright golden yellow. 

The heavy trunk of an old willow has deeply cut and 
rough bark, in interesting contrast to the smooth bright 
yellow of the young twigs on the same tree. Black locust 
bark has deep grooves or furrows. Ash bark has criss- 
crosses in diamond-shaped designs. Shagbark hickory 
has long strips that hang loosely and flare out like the 
shingles on an old house. 

The Wood. Underneath the bark, the trunk and 
branches of a tree are made of wood. The wood looks 


TREE RINGS TELL A STORY 


When о tree is cut down, we can read its life 
story from rings in the trunk. A dark ring 
for summer and а light ring for spring show 
о year's growth. Foresters read this story from 
а living free by boring out a small core. 


TREE STARTS TO GROW 


GROWTH SLOWS as 
other trees shade it from 
the sunlight. 


GROWTH SPEEDS UP 
when surrounding trees 
are thinned. 

À 
WEATHER AFFECTS GROWTH — 
narrow rings show slow growth 
during dry years. 


GROWTH SLOWS AGAIN as tree begins 
to reach its full size. 
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solid, but actually it is filled with small pipes through 
which sap from the roots can rise. The cambium, or 
layer of living cells of the inner surface of the bark, acts 
as a transportation system that carries food from the 
leaves to all parts of the tree. Thus the trunk is a two- 
lane highway, with sap going up inside the trunk 
through pipelines in the wood and food coming down 
outside the wood just under the bark. If the bark is cut 
through to the wood all the way around a tree, the tree’s 
food is cut off and it dies of starvation. 

The cambium builds a new layer of wood around the 
trunk each year. This makes the rings you can see in 
the trunk when the tree is cut down. Archaeologists date 
ruins with the help of tree rings (see ARCHAEOLOGY 
[Dating Materials]). 

'The walls of wood cells are made up chiefly of a 
material called cellulose. The wood is firm and strong 
because the cells are cemented together with lignin. 

The Roots. The fastest growing part of a tree is hidden 
in the ground. Just as the crown is an air machine, the 
roots are an earth machine that operates in darkness 
and dampness. Roots are longer and usually have 
more branches than the branches and twigs above them. 
They collect water in the damp ground and send it up 
the trunk to the leaves. They also serve as a mighty 
anchor to hold the tree upright. 

The chief water-collecting part of the root system is 
made up of tiny, pearly-white hairs called root hairs. A 
root hair is as fine as a spider’s thread. It grows so fast 
you can see it lengthen if you can watch a plant grow 
under a microscope. Root hairs grow just back of the 
tip of a root. They appear suddenly wherever there is 
moisture. A root hair pushes between soil particles. 
When it finds a particle that is covered with a film of 
moisture, the root hair flattens and wraps around the 
particle to suck up the water. New hairs are constantly 
coming out and old ones are withering. 

Roots can grow only as fast as they get energy from 
the leaves in the form of sugar, vitamins, and hormones. 
In turn, the food-making operation of the leaves is con- 
trolled by the amount of water sent up from the roots. 


INJURIES TO TREE 


ease to enter, 


Decay 


Insect Damage 


Heartwood — was 
sapwood, now gives 
tree strength. 


Sapwood—carries sap 
from roots to leaves. 


break the bark and 
allow insects and dis- 


Outer Bark —> 
protects the tree. 


Inner Bark 
carries liquid food 
to cambium layer. 


Cambium Layer 
grows new wood 


TRUNK 


and bark. Contains “pipe 
lines” for sap 
Sapwood and water. 


is youngest, softest 
wood in trunk. Carries 
water to leaves. 


Heartwood 
is oldest, hardest 
wood in trunk. 


So the two big, active areas of the tree, the crown high 
above in the sky and the vast root system deep in the 
earth, work together smoothly, 

We might compare the flow of water upward through 
the trunk, in the form of sap, with the circulation of 
blood in our own bodies. But the heart is a pump which 
forces the blood through and through. A tree has no 
such pump. Its sap flows one way, because it is pulled 
up by evaporation in the leaves. When the sap reaches 
a leaf, its water evaporates into the air. A full-grown 
apple tree lifts about four gallons of water an hour, or 
96 gallons a day. 

This water lifting helps keep the tree alive. The sap 
brings up mineral salts from the soil, delivering these 
to the leaves. In the leaves, the chlorophyll, or green 
Matter, acts together with the power of sunlight and 
turns the salts into plant food. The making of food by 
chlorophyll, in the presence of sunlight, is called photo- 
synthesis (see PHOTOSYNTHESIS). The food the tree makes 
flows back through other paths just beneath the bark 
to feed every living cell. Because of this flow, the tree 
grows taller, the twigs longer, and the trunk thicker. 


Uses of Trees 


We seldom think about how much we depend upon 
trees, They supply us with foods, shelter, clothing, fuel, 
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paper, and many other things we could not do Without, 
Every person, every day of his life, uses wood in One 
form or another. Houses and furniture are built of it, 
and so are important parts of ships, automobiles, ай. 
planes, farm implements, kitchen utensils, and tens of 
thousands of other things. 

Tree Materials. From trees we get most of our edible 
nuts and most of our common fruits, Without trees, we 
would have no coffee, no cocoa, no chocolate, no maple 
sirup, no oranges or grapefruit, and no lemonade, We 
would have no cinnamon, nutmees, or cloves for spices, 
and no sassafras, orange, or lemon for flavoring. Trees 
supply us with gums, resins, oils; with wax, camphor, 
kapok, cork, rubber, gutta-percha; with medicines such 
as quinine and strychnine; and with perfumes and dyes, 

‘Tannin is an acid especially abundant in the bark of 
oak, chestnut, willow, hemlock, and spruce, and in oak 
galls. Tannin is of great commercia! importance, for it 
is used to change rawhide into leather. It is used also in 
making ink, medicines, and dyes. 

Oleoresin is an oily gum stored in special tube cells in 
pines and other conifers, From it, turpentine, resin, and 
tar are obtained. 

Paper is one of the most important of all tree prod- 
ucts. It can be made from weeds. cornstalks, and other 
things, but the best paper is made [rom tree wood. Fir, 
spruce, and hemlock supply most of the tree pulpwood 
for papermaking. 

Many products are obtained from wood by the use of 
chemicals. Wood sugars are turned into wood al- 
cohol. Aniline, used in dyes, comes chiefly from coal 
tar, but wood supplies some of it. 

The cellulose in trees is especially important. Many 
plastics are made of cellulose and lignin. Motion-picture 
films are made of cellulose jelly, one form of plastics. 
Rayon also is made of cellulose jelly. 

Trees in Conservation. To the forests we owe ош 
fertile fields and our water supply. Trees shelter the 
ground from the sun and the drying winds. T he carpet 
of leaves catches the rain, and it seeps slowly into the 
earth, Rivulets are formed under ground and reach a 
stream or lake, constantly renewing its supply of water. 

Without trees, the rain would fall on dusty or hard- 
crusted earth and rush off across the fields, washing 
away topsoil, uprooting crops, and leaving deep ЕШШ 
Many farms have had to be abandoned after ee 
forests were destroyed. Some have been тесш у 
planting trees аз soil-binders along the worst gul = 

Forests protect wild creatures that make their home 
in hidden places and feed on tree nuts and yas 
barks, and buds. Birds nest in the trees, bathe in the 
rain pools, and thrive on insects harmful to the tees 
and on seeds which the trees provide. We 

Trees give beauty and variety to the landscape. е 
use them to ornament our parks, highways, and lawn d 
Many are chosen for their attractive form, their pleas 
ant shade, and their showy flowers or foliage. us 

The Most Valuable Trees. Commercially, the we r 
oak is America’s most valuable hardwood tree, and te 
Douglas fir and the white pine are the most valua 
cone-bearing trees. 


How to Plant a Tree 


1 Е È if the 
It is fun to experiment with tree seeds to see if o 
will sprout in a frame of sandy soil indoors. But 


surest way to plant trees is to transplant young wild 
trees or nursery trees. Seedlings or 2- or 3-year-old trans- 
plants can be purchased at small cost from your state 
agricultural department, with instructions for planting 
them, if you want to reforest a field. The best time for 
transplanting young trees is in the early spring. They 
are strongest then. They can also be transplanted in the 
fall. 

John Burroughs, the great American naturalist, 
wrote a letter to a friend who asked for advice on plant- 
ing a tree: 

“Give the tree roots plenty of room andasoft, deep bed 
to rest in: tuck it up carefully with your hands, The roots 
of the tree are much more soft and tender than its 
branches and cannot be handled too gently. It is as 
important to know how to dig up a tree as how to plant 
it. A friend of mine brings quite large hemlocks from the 
woods and plants them on his grounds and has no trou- 
ble making them live. He does much of the work with his 
hands, follows the roots along and lifts them gently from 
the soil, and never allows them to dry. The real feeders 
of the tree are very small, mere threads; the bulky, mus- 
cular roots are for strength; its life is in the rootlets that 
fringe them, and to let these delicate feeders dry, even 
by an hour’s exposure to a drying air, is to endanger the 
vitality of the tree.” 

Here are some more good rules to follow: 

1. The kind of soil, drainage, and amount of sunlight 
should be similar to conditions to which the tree is 
accustomed. 

2. Just before planting, cut off any very large roots 
with ‘a slanting cut to encourage new feeding roots to 
develop. If the tree is a hardwood, cut off the top and the 
ends of the branches about one fourth of their length, to 
give the feeding roots less work the first season. Do not 
cut back an evergreen. 

3. Plant the tree at the ground level it had originally, 
or less than an inch lower. Dig the hole deeper and 
wider than the roots require. Fill in the extra depth with 
topsoil. Place the tree on the soil, straighten the roots to 
natural position, and pack moist, pulverized topsoil 
firmly but gently around them, leaving no air pockets. 
Firmly tramp down the earth. 

4. Water the ground thoroughly. It should be kept 
moist, but not muddy, during the first year. 


Enemies of Trees 


Man is one of the chief enemies of trees. Millions of 
trees are cut down to satisfy his need for wood, But the 
most destructive way he harms trees is by starting fires. 
Every year thousands of acres of trees are burned down 
by fires started by careless persons. 

Fire actually helps some trees to grow, however. There 
are tree seeds which sprout best after a fire. The cones 
of Monterey pine, jack pine, and knobcone pine do not 
open and release seeds until they are touched by fire. A 
valuable tree of India, called sal, grows only from seeds 
that have landed on a burned place. This is also true 
of the famous teak tree. But many more trees are 
destroyed by fire than are helped by IN 

Trees have a huge army of insect enemies. Beetles 
bore networks of tunnels under the bark. Tent cater- 
pillars eat leaves. 

Plant diseases also harm trees. Some of our finest 
shade trees have been attacked by epidemics such. as 
chestnut blight, Dutch elm discase, oak wilt, white-pine 
blister rust, birch dieback, and 4live-bark death" of elms. 
See Fungus DISEASE. 

Most of today’s tree epidemics are caused by a mush- 
room kind of plant which gets under the bark and 
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chokes the tree with white threads. Beetles sometimes 
carry the spores of the mushroom on their feet from tree 
to tree. Most of our chestnut trees were wiped out before 
science could catch up with the trouble. But tree epi- 
demics are coming more under control. 


Interesting Tree Hobbies 


Bonsai is a method of cultivating miniature trees. 
Such trees are trained to grow in artistic shapes and 
to look like century-old trees. They are often called 
bonsai trees. Many kinds of trees can be grown as bonsai, 
including beech, birch, pine, sweet gum, maple, and 
cherry. Bonsai trees can be raised from cuttings, shoots, 
and seeds, See Bonsat; Dwanr (picture). 

Whittling. The best wood for whittling is white pine, 
but spruce and birch are also good. Wood for whittling 
must be very dry and without knots. You might start 
your whittling by carving a turtle, about two inches 
long, and staining it to its natural dark tone with oil or 
kerosene. If you are more ambitious, try a bear four or 
more inches long. Be sure that the grain runs lengthwise 
so the toes won’t break off. For a deer, carve with the 
grain up and down to help you make the legs slender. 

The first rule for good whittling is—always use a 
sharp knife. Keep a whetstone handy to sharpen the 
blade. Finish the sharpening by honing the blade on a 
piece of leather. 

Tree Photography. The best time of day to photo- 
graph trees in summer is before 10 o'clock in the morn- 
ing or after 4 o'clock in the afternoon. At these hours, 
you get interesting shadows. Green foliage looks better 
in a black-and-white photograph if you use a yellow 
filter on your camera lens. A single tree photographs 
better than a group of trees. Try to get background of 
sky, particularly with pretty clouds. Winter silhouettes 
of branch patterns against the sky make unusual tree 
pictures. Elm, ash, oak, and maple make especially 
interesting branch patterns. 


Trees Around the World 


Traveling Trees. We usually think of trees as rooted 
to one place, But actually, by spreading their seeds, 
trees have marched across the continents. Scientists 
say that tree travelings began ages ago, before man 
appeared on earth. 

In recent years, scientists have found that trees seldom 
cross oceans and mountain ranges by means of their 
seeds floating or being carried by birds or wind. By 
rare luck, the seeds of a few single trees might travel 
that way. But forests or countrysides of trees must move 
together as a mixed “community” of trees, bushes, and 
flowers. Such a community travels slowly by throwing 
out seeds. These seeds may grow up only a few feet 
from the parent plant. But in millions of years a forest 
can move around the entire world, A traveling forest 
consists of certain kinds of trees, together with friendly 
bushes, flowers, and ferns. As this mixed company 
seeds its way across a continent, some plants disappear 
and new ones join the community. This movement 
takes millions of years, and some trees change their 
nature during this time. This makes new species. Today 
there are various kinds of oak, elm, beech, linden, ash, 
maple, birch, walnut, chestnut, and so on, in Northeast 
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Asia, in the United States, and in Europe. 

Where did this great broad-leaf forest start that circles 
the Northern Hemisphere, and that has brought us 
our trees? We can have only a theory, but it is an 
exciting theory. 

Trees of India. Northeast India probably is the most 
dramatic plant region on the face of the earth. A person 
can climb the mountains between the warm plains 
and the snow peaks of the high Himalaya. Standing 
in one spot near Darjeeling, you can see places where 
plants of both the tropics and the polar regions are 
growing. At about 7,000 feet above sea level you can 
look down into hot, wet valleys where such tropical 
trees as rubber, fig, and palm trees grow. Just above 
these hot-weather trees you can sec forests of laurel and 
magnolia. As your eye travels higher up the mountain 
valleys, you see oaks and other broad-leaf trees. 

This is the height where you are standing, a little 
over a mile and a quarter above sea level. Here are our 
familiar trees! This list does not sound like India; it 
sounds like New England, the Central Atlantic States, 
and the Middle West; for you can see oak, ash, maple, 
chestnut, alder, birch, apple, willow, cherry, walnut, 
poplar, and sassafras. 

Now look upward. Above these familiar woods, hill- 
sides are covered by rhododendrons like those in the 
Great Smoky Mountains. And then mountain ash and 
birch mingle with the pines, which extend to the snow 
line. 

In this region near Darjeeling, India, we see condi- 
tions created by steep, uplifted mountains which could 
have created the first home of the forest trees of the 
Northern Hemisphere. Plant geographers have shown 
how parts of these forests, through millions of years, 
traveled northeast through China and Japan, across the 
Aleutian Islands, and into what is now the United 
States. Along the way, new kinds of trees appeared in 
Korea, Manchuria, and Japan. 

Other parts of the same forests marched northwest 
into Europe, but the Ice Age came along and wiped out 
the original stands of trees. When the ice left, the oaks, 
elms, beeches—indeed all the trees which came back 
to Europe after the Ice Age—were a little different from 
those in America. New species of these trees appeared 
in Europe. 

Trees of the British Isles. The British Isles are small 
and their population is large, and so almost all the orig- 
inal trees have been used up. In the north, which once 
had pines and birch forests, there is now open country 
covered with heather. The last stand of the original 
forest today consists of a few pines in the Spey River 
Valley of Scotland. The original scrub oak trees have 
given way to plantations, pastures, and cropland in the 
south of England. Almost all the trees growing in 
England today were planted by man. 

Yet trees play an important part in English history. 
Oak, brought over from the continent, has become the 
best-known English tree. Sherwood Forest of Robin 
Hood days was an oak forest. In July, 1953, Queen 
Elizabeth II and the Duke of Edinburgh made English 
history by planting a grove of 62 oaks at Windsor 
Castle in honor of Coronation Year. The English elm 
is almost as famous as the oak, but it, too, is a trans- 


346 


planted tree from the continent of Europe. The English 
elm has а heavy trunk and huge limbs that grow Straight 
out. This is different from other clms. The American 
elm is shaped like a tall fountain with branches grow- 
ing straight up and then out, like water spraying from 
a fountain. 

Trees of Mediterranean Countries. The lands famous 


in ancient history have few forest trees today. But some 
remarkable trees do grow in this region of mild damp 
winters with much sunlight, and dry sunny summers, 
Such native trees of world-wide importance include 
the olive, date palm, fig, pistachio. and cork. All these 
trees originating around the Mediterranean have been 
planted successfully in Southern California, which has 
a similar climate. 

Eastern Mediterranean countries such as Israel were 
much richer in trees in Biblical days than they are 
today. At least thirty kinds of trees are mentioned in 
the Bible. The olive branch which Noah saw told him 
that the flood waters were leaving the land. Today the 
olive tree is still one of the most abundant trees in the 
Mediterranean region. King Solomon used another 
famous tree, the Cedar of Lebanon, for building the 
temple and royal palace. This cedar still grows among 
leaf-dropping oaks in isolated places 4,500 feet high 
on a range of mountains near the Mediterranean Coast 
in Syria, But this great timber tree of Bible history is 
not much more than a living museum exhibit today, 
The actual grove of Cedars of Lebanon that is men- 
tioned in the Bible is located near the Lebanon coast 
of the Mediterranean on mountains а mile high. Fewer 
than a dozen trees are left, but these prove how trees 
rarely if ever stop growing. These ancient Cedars of 
Lebanon are all more than ten feet in diameter. 

The world’s cork supply comes from the bark of cork 


oaks along the coasts of Morocco and Algeria, and 
around the western Mediterranean shores of Portugal, 
Spain, and France. Cork oak once was found all the 
way around the shores of the Mediterranean. 

The trees of northern Spain are different from those 
near the Mediterranean. European oak, ash, chestnut, 
and Austrian pine have come southward into the high 
valleys of the Spanish Pyrenees. 

Trees of the Great Forest Regions. The great forests 
of the world today are a heritage from the past. They 
are more than a source of new trees; they help to de 
velop all kinds of animal and bird life. Today, we Сап 
still see forests that were created through millions of 
years, and have mighty living trees that took hundreds 
and even thousands of years to grow. Ў 

The needle-leaf forests of the Northwestern United 
States and the California mountains have some of the 
most unbelievable giants in all the world. Here are the 
giant sequoia and Douglas fir trees. In Australia, som? 
old eucalyptus trees tower as high as the sequotas. 
Douglas fir is the king of the giants for value, а 
fortunately it seeds and grows well. However, there € 
no middle-aged stands of Douglas fir. Over the pas 
hundred years or so, fires have destroyed the young 
trees, leaving the forest with giants which resisted the 
fires, and with young trees started by forestry practices 
of our day. See Forest AND Forest Propucts (F orestty 
and Conservation); LUMBER. їс 

Some of the biggest trees of the Far West and v 
Coast have been set aside as a natural wonder of 


SOME 


An Indian Trail Tree in Illinois. The Indians 
bent saplings to mark their trails. This 
tree took root beyond the place it was bent, 
and has two sets of roots. 
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U.S. Forest Service; Merriam, Black Star; Russell B. Aitken 


^ A ч Cox. i pur The Sausage Tree, with its 


hanging sausagelike fruits, 
looks like an outdoor delica- 
tessen, Each fruit is about 


world. Almost all the giant sequoias are in national 
parks and protected from cutting. 

Another needle-leaf forest, one of the most extensive 
in the world, stretches across Russia, Finland, Sweden, 
and Norway. Norway and Sweden depend on wood for 
much of their national income. 

Chief Siberian trees are pine, spruce, fir, and larch, 
with broad-leaf birch, poplar, and willows. This is the 
Asiatic counterpart of Canada’s forests. Siberian trees 
are smaller than Canadian trees, because every spring 
Siberian rivers overflow, turning much of the forest into 
a vast swamp that cuts off the oxygen supply to tree 
roots. In winter, temperatures go down to 62°F. below 
zero in parts of Siberia. Because there is soil and 
moisture, however, tree life can survive even this 
extreme cold for a short summer of growing. 

Trees of the Tropical Rain Forests. South America 
has the biggest original, or primeval, forest in the world. 
This is a rain forest which grows in the network of the 
Amazon River, covering a third of Brazil, all the 
Guianas, much of Venezuela and Colombia, and parts 
of Bolivia, Ecuador, and Peru. Large parts of the forest 
are under floodwater from early February to the end 
of July. The Amazon wooded area is generally flat, and 


two feet long and weighs up 
to twelve pounds. The fruit 
is not edible. The sausage 
tree is found in Florida. It is 
o relative of the catalpa. 


The Baobab is “Mr. Five by Five" of the tree 
world. This tree measures 72 feet around its trunk, but is 
only about 30 feet high. Africans sometimes drink the 
water which is stored in the hollows of the baobab. 
Some tribes hang their dead inside hollow baobabs. 


the soil is poor. Trees are not so tall as those of the 
African rain forest. But, across thousands of miles, the 
plain holds an untouched heritage of many fine hard- 
wood trees. Palm trees grow luxuriantly in the delta 
country of the lower Amazon. 

The upper Amazon supplies the world with much of 
its mahogany. This is the best known of the Amazon 
forest hardwood trees. But all these trees are famous for 
the artistic designs in their grain and for the exquisite 
colors of their wood. Some of the old Amazon hard- 
woods have deep-red wood with purple stripes, or 
brown-red wood with black markings. 

These Amazon hardwoods have many important 
uses, One tree furnishes wood that is so tough that it 
is exported all over the world for the heavy piling used 
to build wharfs, and for the timbers of locks. Another 
tree, which the tribes of the upper Amazon call Qualia, 
is used for dugout canoes. 

The equatorial forests of Africa contain the only large 
communities of trees which man has left in Africa. Not 
many of their magnificent hardwoods have been cut, 
although some beautiful paneling and plywood is now 
coming from forests in Congo. Nevertheless, the 
African rain forest is shrinking steadily. Today it is 
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only one third its former size. Where a dense forest 
formerly stood, there is now grass, with occasional 
clumps of acacias and scrub trees. 

The shrinking of a vast community of trees changes 
the climate. In the once rainy regions of Africa, there 
are now years of drought. Elephants, zebras, and rhinoc- 
eroses, which once roamed the undisturbed forests, are 
today gathering along watercourses where crocodiles 
line the banks, while behind them the grass and trees 
are withering. This process started when natives burned 
openings in the jungle, and then after a year or two of 
crops moved on, burning more. The forest is gradually 
drying up. Pools of water and lakes are disappearing. 
Man in the Congo must face the day in the not too 
distant future when the heritage trees, with the fabulous 
animals they support, will be gone; and new life can 
be restored to the continent only by the growth of 
new trees. 

The New Trees 


New trees in one area are always native trees, or 
heritage trees, somewhere else in the world. When their 
seeds or nursery stock are taken to a distant land, they 
may grow vigorously, reforest bare areas, build stands 
of valuable timber, establish watersheds in treeless 
places, and control floods and dust bowls. This will not 
produce in our day big trees such as those of the old for- 
ests of redwood, Douglas fir, and white pine. But it will 
bring back tree life across the face of the land. 

The new trees are a miracle of tree life. Often they 
are slow-growing, and perhaps rare, in their native 
place. But many of them become bigger and faster 
growing when planted far away, in a region where the 
climate is like that of their native land. 

A good example of a tree that grows well in a new 
area is the eucalyptus. This tall native tree of Australian 
forests sends roots deep into the ground, and grows fast 
in dry places. It was planted in California, and now 
towers in many cities and towns there. It forms many 
miles of windbreaks for Southern California orange 
groves. Eucalyptus also has been planted over big areas 
of Morocco, South Africa, and India. 

A frequently planted treé from the heritage of the 
Northern Hemisphere is the poplar. This is the only 
native tree that grows all the way across the United 
States. Today poplars are restoring tree life throughout 
the world. They are being planted in tree-hungry places 
such as Iran and Iraq. 

The ginkgo, a rare, ancient tree discovered in Central 
China, has turned out to be one of the best city trees 
in the United States. This strange tree, with its little 
fanlike leaves, has survived from the long-ago age of 
reptiles to grow among the hot pavements and dirt of 
our modern cities, Thousands of ginkgoes are planted in 
downtown streets and parks of New York City, Wash- 
ington, Cincinnati, Chicago, and many other cities. 

Perhaps the most remarkable of the new trees is the 
Monterey pine, which is native to only about eight 
miles of dry hills overlooking the Pacific Ocean near 
Monterey, Calif. It hangs on there without spreading, 
and it is a small tree that grows so slowly you can see 
hardly any change in size from year to year, But when 
the Monterey pine is planted in the Southern Hemi- 
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Arkenwyke Yew at Runnymede, England. Under this 
huge tree, which now measures 30 feet 9 inches around 
the English barons compelled King John to sign the 
Magna Carta, cornerstone of Anglo-Saxon liberties, 

Cambridge Elm, or Washington Elm, in Cambridge 
Mass. Under this elm in 1775 George Washington took 
command of the Continental Army. The tree lived until 
1923. 

EPA Oak in Hartford, Conn. In 1687 the charter of 
Connecticut was hidden in this tree after the despotic 


governor of New England, Sir Edmund Andros, tried to 
seize it by force. The famous oak blew over in 1856. 
Council Oak at Sioux City, Iowa. The explorers Lewis 
and Clark held council with the Indians here in 1804. 
De Soto Oak at Tampa, Fla. Here De Soto is said to 
have made a treaty with the Indians about 1539. 
General Sherman Tree in Sequoia National Park, Cali- 
fornia, is one of the largest living things on earth, It has 


a diameter of 36.5 feet at its base. Sec SEQUOIA. 
Masonic Charter Oak near Brazoria, Tex, Texas de- 
clared its independence under this (гес in 1836, 
Tree of the Sorrowful Night ncar Mexico City, Hernando 
Cortes wept under this huge Montezuma cypress in 
1520 after the Aztecs defeated his army. 


sphere, it springs into life as the fastest-growing timber- 
pine tree in the world, adding as much as eight feet of 
height in a single year. Monterey pine is becoming the 
principal tree for general timber and paper pulp in New 
Zealand and Australia. 

The pifion pine (one-leaf pine) of the dry south- 
western mountains of the United States has also been 
widely planted. Pifion pine has been taken to Lebanon, 
where the cedars have almost disappeared in the desert 
sand. The hills above Beirut are today well wooded 
with the piñon, which is producing a trade in seeds to 
eat, and in timber and fuel wood. Pifion-pine seeds on 
a ship crossing the oceans may have passed another 
ship bound in the opposite direction bearing Deodar 
cedars from India, which have become the flourishing 
and beautiful street and park tree of Los Angeles, Calif. 

There are many other new trees, such as the acacias, 
with showers of yellow flowers that brighten flower 
shows. The tall upreaching branches of the Australian 
pine, also called seefwood, wave along beaches of 
Florida’s Gulf Coast and are used as windbreaks for 
California citrus plantations. The Russian olive, with 
its silver-green foliage, is almost the only kind of tree 
in dry spots of severe heat and cold in towns of the 
high Western plains from North Dakota to Texas. The 
London plane tree from Europe has proved to be one 
of the best city trees in the United States. 

Civilizations have always depended on trees. Today; 
man needs trees more than ever before. Fortunately, 
sturdy new trees introduced into a land from faraway 
places are showing how tree life can be restored when 
the heritage trees are gone. RUTHERFORD PLATT 
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Questions 


What are the two main kinds of trees? How are these 
kinds different? 

What tree is really a type of grass? 

How does a tree get food? 

How can trees provide people with hobbies? 

How have trees traveled around the world? 

Where do cork oaks grow? 

What is a ginkgo? A gymnosperm? Bonsai? 

Which countries lead the world in planting trees? 
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TREE, SIR HERBERT BEERBOHM 


TREE, SIR HERBERT BEERBOHM (1853-1917), was a 
British actor and theater manager. He took the name 
of Beerbohm Tree at his London stage debut in 1876. 
He became famous for his magnificent Shakespearean 
productions at the Haymarket Theater, and at Her 
Majesty's Theater, which he founded in 1897. In 1907, 
he founded a school of dramatic art in London. He 
wrote a book of essays, Thoughts and Afterthoughts (1913). 
He was knighted in 1909. Tree, the half brother of Max 
Beerbohm, was born in London. MARSTON BALCH 

TREE BELT. See SHELTER BELT. 

TREE FARMING. A tree farm is an area of privately 
owned land used to grow forest crops for a profit. A 
tree farm may range in size from a few acres to many 
thousands of acres. The American Forest Products In- 
dustries, Inc., sponsors the national tree-farm program. 
The owner of a tree farm must have his land certified by 
a local agency, usually a state forestry department or 
a local timber agency. The owner must show that he in- 
tends to grow and harvest timber in such a way that 
crops can also be grown on the land in the future. He 
must not harvest more mature timber than can be re- 
grown. He must also agree to protect his crop from fire, 
insects, disease, excessive grazing, and other damage. 

The Weyerhaeuser Timber Company originated the 
first tree farm in 1941 in Montesano, Wash. The com- 
pany began a tree-management project to plant seed- 
lings and to develop a fire-control system. In 1960, 
there were about 16,700 tree farms covering more than 
51,000,000 acres in 45 states. Gorpon D. MARCKWORTH 

See also Forest AND Forrest PRODUCTS; WASHINGTON 
(Forest Products). 

TREE FROG, or TREE TOAD, is the name of more 
than 300 kinds of frogs that live in trees. Adult tree 
frogs may spend much of their lives above the ground 
in the trees. There they eat insects. Tree frogs have 
sticky pads on their feet, and can climb and leap 
through the treetops where other frogs could not live. 
Most tree frogs can change color so that they almost 
match whatever they rest on. Tree frogs vary in size 
from less than an inch in length to 4 or 5 inches. 
Peepers are closely related to tree frogs. 

Probably more persons in the United States hear tree 
frogs and peepers than ever see them. In early spring 
and sometimes on mild days during winter, peepers 
may be heard near waterways or marshes. They usually 
make little trilling sounds after finishing breeding. 

Somewhat later, the true tree frogs give their call. 
‘They may be heard evenings or before rains in wood- 
lands through much of the summer. When the male 
calls, his throat swells until it looks as though it were 
a bubble about to burst. Then the frog makes a “реер- 
ing" sound. This sound is hard to locate, even though 
it may be nearby. Male tree frogs, which have dark 
throats, do all the calling. 

‘Tree frogs may be kept in aquariums or terrariums, 
and fed chopped earthworms or hamburger. In this 
way, they will be active through the winter and will 
not hibernate, as do the frogs that live outdoors. 


Scientific Classification. Tree frogs belong to the famil 
Hylidae. They make up the genera Acris, Pseudacris, add 
Hyla. JAMES A. OLIVER 

See also FRoc. 
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TREE OF HEAVEN. See AILANTHUS. 

TREE OF LIFE. See ARBORVITAE; Hercures (The 
‘Twelve Labors). 

TREE OF THE WORLD. See Yocprasit. 

TREE OF WISDOM. See Во Tree. 

TREE-PLANTERS' STATE. See NEBRASKA. 

TREE SHREW is the name given an animal that lives 
in Indonesia and Asia. The little-known tree shrew 
called a pentail is believed to be closely related to 
the ancient animals from which the primates devel- 
oped. It looks somewhat like the squirrel. 1ts muzzle is 
long and sharp. It has five toes with claws on each foot. 
The pentail is unusual because of its tail, which has a 
feathery tip. The tree shrew eats worms, insects, and 
fruits. It sits on its haunches like a squirrel, and holds 
food in its forepaws. It may be brown, gray, or olive- 
brown in color, and about 6 to 8 inches long 

Scientific Classification. Tree shrews belong to the fam- 
ily Tupaiidae. The pentail is classified as genus Ptilocercus, 
species lowi. ROBERT Т. HATT 

See also SHREW. 

TREE SNAILS. See SHELL (color picture, Shells of 
Tree Snails). 

TREE SPARROW. See Bip (color picture, Birds That 
Help Us); SPARROW. 

TREE SURGERY is the care of trees, chiefly by prun- 
ing, bracing, filling hollows, and removing decayed 
wood. Large operations may call for the skill of a tree 
surgeon who is an expert in these methods. Present-day 
tree surgeons also treat cuts and wounds in trees, spray 
trees against insects and diseases, and provide the proper 
fertilizers and moisture conditions for trees. 

Trees decay when fungi enter through wounds in the 
bark, and spread in the wood. An important part of 
tree surgery is to cover such cuts, Pruning cuts should be 
painted with shellac, grafting wax, or wee paint. The 


The Giant Tree Frog has tiny sticky disks on its feet, with 
which it can climb trees. Like chameleons, tree frogs protect 
themselves by changing color to match their surroundings. When 
night comes, their bright leaf-green color turns to a dark brown. 

Hugh Davis 


Black Star 


A Tree Surgeon Helping Nature heal the torn bark of a 
tree. When the bark is scraped and torn, a clean, diamond-shaped 
cut is made around the damaged area, This cut allows the bark 
to grow back properly over the injury as the tree heals, 


expert makes his pruning cut flat with the limb or tree 
trunk, and cuts off stubs of branches. The bark easily 
grows over the smooth cut. In cutting off large branches, 
the expert first cuts off the branch a distance away from 
the trunk, then removes the stub. This method keeps 
the heavy limb from tearing bark when it falls. 

Removing decayed wood is known as cavity work. It 
is rather expensive, and often not worth while unless 
the tree is large and beautiful or has sentimental value. 
This type of surgery is most successful with sapwood, 
which is near the surface. Cavities in the heartwood are 
often large, and weaken the tree. The tree surgeon tries 
to remove all the decayed wood, and shape the hollow 
so it will not hold stagnant water. The cut part of the 
bark and cambium is painted with shellac and the rest 
of the hollow is coated with a dressing like tar. The tree 
sometimes looks better if the hollow is filled, but filling 
does not strengthen the tree. It is often just as well to 
brace the tree with bolts or cables. 

Some types of trees tend to split at the crotches of 
heavy limbs, especially in winter. A split of this kind 
can be dangerous. The right way to prevent it is to 
connect the limbs with a metal rod running through 
them and bolted at each end. The rod does not injure 
the tree, for it passes through a very small section of the 
living cambium. Cables or metal bands around a limb 
cut through the cambium as the limb grows, and 
Strangle it. WILLIAM M. HARLOW 

See also PRUNING. 

TREE TOAD. See TREE FROG. 

TREFOIL, TRE foil, meaning three-leaved, is the name 
generally applied to various plants having compound 
leaves with three leaflets, like the clover. It is specifically 
applied to the lotus group, which belongs to the legume 
family. Several members of this group are found in the 
temperate parts of the № orthern Hemisphere. 


TRENCH MOUTH 


Bird’s-foot trefoil is so called because it bears clusters 
of pods somewhat resembling a crow’s foot. Other spe- 
cies of trefoil include marsh bird’s-foot, common in damp 
meadowland, and coralgem deervetch, often planted in 
California. 

Scientific Classification. The trefoils are in the family 
Leguminosae. They make up the genus Lotus. Bird's-foot 
trefoil is genus Lotus, species corniculatus. The marsh 
bird’s-foot is classified as L. uliginosus, and the coralgem 
deervetch as L. bertholeti. ALFRED C. HOTTES 

TREITSCHKE, 7RYCH kuh, HEINRICH GOTTHARD 
VON (1834-1896), a German historian and teacher, 
argued for German unity in his writings. He was a lib- 
eral in his youth, but later became a violent supporter 
of the movement to unify Germany under the conserva- 
tive leadership of Prussia. Treitschke was a well-known 
lecturer, and taught at the universities of Freiburg, 
Heidelberg, and Berlin. His greatest work was the five- 
volume History of Germany in the Nineteenth Century 
(1879-1894). He was born at Dresden. Fraxets J. Bowman 

TREK, THE GREAT. See Borr. 

TRENCH, RICHARD (1807-1886), was a noted British 
churchman and scholar of the 1800's. He served as the 
Anglican Archbishop of Dublin from 1863 to 1884. His 
studies of the Gospels and his interest in the study of 
language (philology) had great influence. As archbishop, 
he opposed William Gladstone’s plan for disestablish- 
ment of the Church of England in Ireland. Trench was 
born in Dublin. From 1846 to 1858 he was professor of 
divinity in King’s College, London. He became Dean 
of Westminster in 1856. F. A. Norwoop 

TRENCH FOOT, also called TRENCH FROSTBITE, is a 
foot disease which attacked thousands of soldiers in World 
War I. It was caused by standing in the water and mud 
of the trenches. The symptoms were like those of frost- 
bite. At first the foot swelled and itched. Then blisters 
appeared, and soon the skin began to break open and 
bleed. After that, the foot seemed to decay. Often it had 
to be amputated. Two French scientists, Raymond and 
Parisot, found that the decay of trench foot was caused 
by fungus growths which lived in the mud and entered 
the foot through the breaks in the skin. Trench foot was 
prevented by keeping the feet dry and rubbing them 
often to keep blood circulating. PAUL R. CANNON 

TRENCH MOUTH, or VINCENT'S ANGINA, is a dis- 
ease which centers in the mouth and throat. It was given 
the name trench mouth during World War I, when thou- 
sands of soldiers got it while fighting in the trenches. 
Doctors are not yet sure what causes trench. mouth, 
although they think it may be either a viral or bacterial 
infection, or the result of improper diet. Some persons 
get it without being near anyone else who has trench 
mouth. Others get it soon after being in contact with the 
disease. Trench mouth is most common in the winter 
and the early spring. 

The first symptoms are headache, a general feeling 
of being run down, and often chills. The disease may 
settle in the gums, which swell and bleed. Or it may 
center in the tonsils and jaws. Patients find it hard to 
chew or swallow food. The disease may last a week or 
more. If the patient has a fever, he should be kept in 
bed. Swabbing the mouth with certain medicines will 
hold the disease in check. PAUL R. GANNON 
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TRENT, COUNCIL OF 


TRENT, COUNCIL OF, was a religious council held at 
Trent between 1545 and 1563 to restate the doctrines of 
the Catholic Church. From the beginning of the 
Protestant Reformation, both Reformers and Catholics 
demanded a general council of the Church. Reformers 
wanted all Christians to be represented, so that disputed 
doctrines might be discussed and the Church rid of 
abuses. After many delays such a council was called at 
Trent, a city of the Austrian Tyrol, in December, 1545, 
by Pope Paul Ш. Wars and religious disturbances 
interrupted the sittings, so the work was not completed 
until 1563, when its decrees were confirmed by Pope 
Pius IV. The Council reaffirmed the doctrine of grant- 
ing indulgences, but corrected some of the defects in 
regard to practice. It also reaffirmed other Catholic 
doctrines. The decrees of the Council of ‘Trent are an 
official part of Roman Catholic creed. — Funron J. SEEN 

See also COUNTER REFORMATION; TRANSUBSTANTI- 
ATION. 

TRENT, RIVER, is the third most important stream 
in England. It ranks next to the Thames and the 
Severn. The Trent rises in the southern part of the 
Pennine Hills and flows east and north through Staf- 
ford, Derby, Nottingham, and Lincoln counties. It joins 
with the Ouse to form the Humber. The Trent is 170 
miles long, and barges can use it for 120 miles. The most 
important city on the River Trent is Stoke-on-Trent, the 
center of a group of pottery towns, ‘These are the “Five 
Towns” which serve as the setting for some of Arnold 
Bennett’s novels. Francis Н, Herrick 

TRENT AFFAIR was a naval incident in the first year 
of the Civil War. It almost brought England into the 
conflict on the side of the South. In the fall of 1861, two 
men representing the Confederacy, James M. Mason 
and John Slidell, set sail for Europe. Their mission was 
to enlist the aid of neutral France and England to the 
Southern cause. Since Northern ships were blockading 
Southern ports, they boarded a British ship, the Trent, 
in Havana. Charles Wilkes, commander of the U.S.S. 
San Jacinto, stopped the British ship without orders to 
do so. He took Mason and Slidell prisoner and brought 
them to Boston. This act violated the principle of free- 
dom of the seas, because England was a neutral nation. 

The people of the North rejoiced, but the British 
government furiously demanded an apology and the 
immediate release of Mason and Slidell. To back up 
these demands, it ordered 8,000 troops to Canada. Presi- 
dent Abraham Lincoln and Secretary of State William 
Seward realized that Wilkes was wrong. The United 
States government ordered the prisoners released, and 
made a formal apolagy. Mason and Slidell went on to 
Europe, but their mission failed. Joun D. Hicks 

See also Mason AND SLIDELL; WILKES, CHARLES. 

å ARENT CANAL. See Canar (Canals of North Amer- 
ica). 

TRENTINO-ALTO ADIGE, /rayn TEE noh AHL toh 
AH dee jay, is the southern part of the Italian Tyrol. 
Italy took the area from Austria by treaty after World 
War I and called it Venezia Tridentina. In 1947 the 
name was changed to Trentino-Alto Adige, and the 
area was made autonomous. It includes the German- 
and Italian-speaking provinces of Trento (Trentino) and 
Bolzano (Alto Adige). 
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TRENTON, N.J. (pop. 114,167; alt. 35 [1.), is the 
capital of the state. It lies on a low plateau beside the 
Delaware River in west-central New Jersey. For loca- 
tion, see New JERSEY (color map). Trenton is 30 miles 
northeast of Philadelphia and 55 miles southwest of 
New York City. It has 266 acres of public parks. Assun- 


pink Creek, the scene of a Revolutionary War battle, 
runs through the city. 

The golden dome of the Capitol rises above Trenton. 
The Battle Monument, a granite shaft in the center of 
the city, rises 150 feet. The monument marks the spot 
where George Washington stationed his guns on the 
Trenton battlefield in 1776. A statue of Washington 
stands on top of the monument. 

Trenton is the home of Rider College and Trenton 
State College. The state library and the state school for 
the deaf also are located in Trenton. Other state 
institutions include a home for girls, a hospital for 
the mentally handicapped, and the state prison. The 
Trenton municipal colony, which includes city institu- 
tions for the care of the sick and aged, and a city farm 
lie just outside the city. The State Museum has exhibits 
of natural history and archaeology. The Old Barracks 
in Trenton was built about 1760 to house British troops. 
Fort Dix, a large army post, is nearby (see Fort Dix). 

Industry and Trade. The production of wire rope 
and cables ranks as Trenton’s most important single 
industry. John A. Roebling, who moved his wire mill 
from Pennsylvania to Trenton in 1848, manufactured 
the four great steel cables that support the Brooklyn 
Bridge. The wire mills and metal industries produce 
automobile-body hardware, chains, radiators, refrigera- 
tors and showcases, turbines, upholstery springs, ап 
wire cloth. 

Trenton’s pottery industry ranks second in impor 
tance. The city has about 40 potteries that make well- 
known clay products. Pottery-making began in colonial 
times, and grew in importance after 1850. Craftsmen 
who came to America from England and Ireland taught 
the colonists the art of making pottery. By 1880, 


Fairchild Aerial Surveys, Inc. 


The Trenton, N.J., War Memorial Building, right foreground, 
and state office buildings, left, lie near the downtown district. 


Trenton was called The Staffordshire of America. Pottery 
products include bathroom fixtures, chinaware, elec- 
trical porcelain specialties, floor and wall tile, and 
Sanitary ware. 

Trenton also has about 12 rubber mills. Two large 
cigar manufacturers have factories in the city. Other 
industrics make clothing, electrical products, linoleum, 
pharmaceuticals, and wallboard. 

Freight is shipped on the Delaware River on small 
steamers and barges. The federal government has deep- 
ened the river channel for river traffic. 

History. Before the British occupation of New Jersey 
in 1664, Trenton was a trading post for the Indians and 
Dutch and Swedish colonists. In 1679, Mahlon Stacy, 
a Quaker, made the first permanent settlement in the 
area by building a mill on the Delaware River. The 
settlement became known as The Falls, because the 
rapids in the river had a fall of eight feet where the 
colony was located. In 1714, Stacy sold his plantation 
to William Trent, who later became chief justice of 
the colony. The name Trent Town, adopted in 1719, 
was later changed to Trenton. ; 

In December, 1776, George Washington made his 
famous crossing of the Delaware River in the Trenton 
area. Washington's troops decisively defeated the 
enemy forces in the battle that followed. For a time, 
Trenton's citizens urged the establishment of the na- 
tional capital in the city. In fact, Trenton served as the 
United States capital in November and December, 
1784. It became the state capital in 1790, and Te- 
ceived its charter in 1792. Trenton has a commission 
form of government. RicuaRD P. MCCORMICK 

TRENTON, BATTLE OF. See REVOLUTIONARY WAR 
IN America (Princeton and Trenton). 

TRENTON STATE COLLEGE is a coeducational, state- 
controlled teachers college at Trenton, NJ. It offers 
courses leading to the bachelor’s and master’s degrees in 
education, and the bachelor’s degree in library science. 


> 


TRESPASS 


Founded in 1855, Trenton took its present name in 
1958. For enrollment, see UnrveRsITIES (table). 

TREPANG, tree PANG, or BÊCHE-DE-MER, BESH-duh- 
MAIR, is the commercial name of the dried bodies of 
certain species of marine animals included in the group 
commonly called sea cucumbers. Trepang is an important 
food in the East Indies. Sea cucumbers have soft, worm- 
like bodies. They vary from a few inches to 2 feet in 
length. To prepare the edible species for market, the 
inner parts are removed and the bodies are boiled. They 
are then soaked in fresh water and smoked or dried in 
the sun. This produces a rubberlike substance, which 
is used to thicken soups. 

Trepang has almost no taste, but it is nourishing. The 
chief center of the trepang industry is Makasar, a sea- 
port of Celebes, in Indonesia. Makasar exports large 
quantities of trepang to China. There is also a trepang 
industry in California. Rov WALDO MINER 

See also SEA CUCUMBER. 

TREPHINING, tree FINE ing, is an operation that 
makes a small opening in the skull. Trephining is also 
used to remove tissue from the cornea of the eye. The 
instrument used in trephining is called a trephine or 
trepan. It is patterned after a carpenter's bit, and has a 
small cylinder with cutting teeth on the edge. It has a 
T-shaped handle and a steel pin that projects below the 
edge of the cylinder. The steel pin forms an axis, and the 
cutting edge moves around it. 

Trephining is the oldest known surgical operation. 
"T'rephine openings have been found in skulls of people 
who lived thousands of years ago. American Indian 
tribes practiced trephining. Certain tribes of North 
Africa and Melanesia still practice it. Ancient peoples 
used trephining chiefly for magical reasons, but occa- 
sionally to remove objects from the brain. Warren Н. COLE 


Ancient Peruvian Surgeons Practiced Trephining. They 
used a crude plant narcotic and knives made of volcanic glass. 


A priest stood by and recited prayers and incantations. 
Painting by Robert A. Thom, from A History 
of Medicine in Pictures © 1958, Parke, Davis & Co. 


TRESPASS, in law, is unlawful entrance upon the 


property of another, or injury to the person of another, 


“No trespassing” signs are seen commonly where owners 
of groves, private estates, and club grounds desire to 
protect their property from intrusion. Failure to regard 
such notices is an unlawful act. False imprisonment and 
assault and battery are examples of trespass to the per- 
son. Trespass makes a person liable to a civil suit for 


Frep E. INBAU 
damages. 
See also AssAULT AND BATTERY; FALSE IMPRISON- 


MENT; TORT. 
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TRESTLE 


TRESTLE, 7 R/S"/, in engineering, is the framework 
supporting a bridge or a viaduct built on the truss prin- 
ciple (see Ввірсе [The Truss Principle]). In carpentry, 
a trestle is a crossbeam on legs on which work can be 
supported. The braced frame supporting a table or a 
drawing board is also called a trestle. 

TREVELYAN, tree VEL yan, is the family name of 
two British historians, father and son. 

Sir George Otto Trevelyan (1838-1928) became well 
known for his two-volume biography of his uncle, Lord 
Thomas Macaulay, Life and Letters of Lord Macaulay, 
published in 1876. His four-volume The American Revo- 
lution (1899-1912) was very much on the American side. 
He also wrote two satires, Horace at the University of 
Athens (1861) and The Ladies in Parliament ( 1867). Tre- 
velyan was born at Rothley Temple, Leicestershire. He 
studied at Harrow and Trinity College, Cambridge. 
From 1865 to 1886, he served in Parliament. 

Sir George Macaulay Trevelyan (1876- — ), the 
third son of Sir George Otto Trevelyan, is most famous 
for two histories of England. The first, History of Eng- 
land, was published in 1926. In one volume he tells a 
clear, direct, and well-balanced story of what England 
did and how it lived. His three-volume England Under 
Queen Anne was published between 1930 and 1934. 

Trevelyan was born at Rothley Temple, Leicester- 
shire. He studied at Harrow School and Trinity College, 
Cambridge. He was a professor of modern history at 
Cambridge from 1927 to 1940. His works include volumes 
on Italy, on the Middle Ages, and on social history. 
He also wrote a biography of his father. Francis J. Bowman 

TREVITHICK, RICHARD (1771-1833), a British in- 
ventor and engineer, designed the first high-pressure 
steam engine. He also introduced rails into steam trans- 
portation, and designed the retum-flue boiler and the 
wheel coupling of early steam locomotives. Born in 
Cornwall, he used Watt engines in the Cornish mines 
and improved them, partly by using new metal-working 
techniques (see Warr, James). But Trevithick was head- 
strong and impatient, and he failed to succeed in Eng- 
land. He worked for a time in Peru, but the Peruvian 
revolution of 1822 ruined him there. He then returned 
to England, where he died in poverty. Roper E. Scuormro 

TRIAD CHORD. Sce Music (A Scale). 

TRIAL. See Jury AND TRIAL BY Jury. 

TRIAL BALANCE. See BOOKKEEPING. 

TRIAL BY COMBAT was a way of settling legal dis- 
putes during the Middle Ages. It was sometimes called 
TRIAL ву BATTLE, or WAGER OF BATTLE, Trial by com- 
bat was different from an ordinary fight or duel because 
people believed that God would interfere on behalf of 
the righteous and thus determine the outcome, The 
general procedure was for the accused to fight the ac- 
cuser. Noblemen sometimes appointed champions to do 
their fighting for them. Women and priests were gen- 
erally represented by others. Trial by combat was in- 
troduced into England by William the Conqueror. Trial 
by jury gradually took its place. 

Trial by ordeal was another way of determining a 
person’s innocence or guilt during the Middle Ages. In 
trial by ordeal, a person was subjected to various forms 
of physical torture. If he emerged uninjured, he was 
judged innocent of the crime. WILLIAM F. MCDONALD 
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TRIANGLE, in geometry, is a figure that has three 
sides. The sides meet at three points called vertices (one 
point is a vertex). The sides form three angles inside the 
triangle at the three vertices. If the sides of a triangle 
are extended beyond the vertices, the angles formed 
outside the triangle are called exterior angles. So the 
angles inside the triangle are often called interior angles, 

A plane triangle is a triangle that lies on a flat surface, 
Its sides are straight lines, and the sum of its interior 
angles always equals 180°. A spherical triangle lies on the 
surface of a sphere (see SPHERE). Its sides are arcs of 
great circles of the sphere. The sum of its interior angles 
is always greater than 180° and less than 540°, 


Kinds of Triangles 


Certain kinds of triangles have special names and 


importantuses in geometry. 


The ancient Greeks in- 
Scalene 


vented most of these 


special names, and some 

are quite famous. 

Scalene Triangle is a tri- 
angle in which the lengths 
of none of the sides are 
equal. None of the angles of 

ascalene triangle are equal. 
The name scalene comes 
from a Greek word that 
means uneven Or odd. 

Isosceles Triangle is a 
triangle that has two equal 
Sides. The third, unequal 
side is called the base. The 
interior angle opposite the 
base is called the vertex. 
The two interior angles op- 
posite the vertex are always 
equal. The name isosceles 
comes from a Greek word Isosceles 
that means equal legs. 

Equilateral Triangle is a 
tiangle that has three 
equal sides. An equilateral 
triangle is also equiangular. 

That is, the triangle’s three 
interior angles are equal. 
In plane geometry, each 
interior angle in an equi- 
lateral triangle equals 60°. Equilateral 

Acute Triangle is a tri- 
angle whose interior angles 
are all acute, or sharp. That 
is, each interior angle is 
less than 90°. 

Right Triangle is a tri- 
angle one of whose interior 
angles is a right angle. 
That is, one interior angle 
equals 90°. The side op- 
posite the right angle is 
called the hypotenuse. The 
other two sides are called 
legs. On a sphere, a right 
triangle can have one, two, 
or three 90° interior angles, 


Acute 


Right М 


Obtuse Triangle is a tri- 
angle one of whose interior 
angles is obtuse, or blunt. 
That is. one of its interior 
angles is greater than 90° 


and less than 180°, Obtuse 


Constructing a Triangle 


In plane geometry, students must often “construct? 
a triangle. That is, they must draw a triangle to cer- 
tain specifications, using only compasses and a straight- 
edge. Here is how it is done. Suppose you want to 
construct a triangle with sides 4B, CD, and EF. Draw 
side AB with the straightedge. Set the compasses with 
the radius CD. Using A as a center, draw an arc with 
the compasses. Now set the compasses with the radius 
EF. Using B as a center, draw a second arc that cuts the 
first arc. Draw two straight lines from the intersection 
of the arcs to A and to B. The three straight lines form 
the required triangle. 


Finding the Hypotenuse 


Suppose you know the lengths of two legs of a right 
triangle. You can find the missing length of the hypot- 
enuse by using a formula. The formula comes from the 
famous Pythagorean Theorem (see PyTHAGOREAN 
THEOREM). Here is the formula: 


b 


In the formula, &? is the square of the length of the 
hypotenuse, and a? and b? are the squares of the two 
legs (see SQUARE). All you need to do is substitute 
numbers in the formula and solve it. for the missing 
length. You can find a missing side or angle in any 
triangle with trigonometry. See TRIGONOMETRY. 


Finding the Area 


Here is a formula for finding the area of a triangle: 


NE LÁ rg s 
b 

The height or altitude is the distance from a vertex to 

an opposite side. The base is the length of that opposite 


side, 
See also ANGLE. 


cago Public Schools 


The Triangle adds a tinkling, bell-like sound to many orchestral 
selections. It is also often played in children's rhythm bands. 


TRIANGLE is a percussion instrument often used in 
modern orchestras and military bands. It consists of a 
steel rod bent in the shape of a triangle and open at 
one end. It usually hangs on a string. The player strikes 
it with a small spindle-shaped metal bar, producing a 
clear tone of indefinite pitch. Early triangles had metal 
rings hanging from the rod to increase the tinkling 
effect, but these rings were no longer used after the 
17008. KARL GEIRINGER 

TRIANGULATION. See GEODESY; PARALLAX. 

TRIANON, TREE AH NAWN, TREATY OF, was 
signed by Hungary and the Western Allies after World 
War I. The treaty was signed in the gallery of the 
Grand Trianon, a palace at Versailles, on June 4, 1920. 
It severely punished Hungary for its part in the war 
against the Allies. 

The Trianon treaty reduced Hungarian territory from 
125,609 square miles to 35,184 square miles, Its popula- 
tion dropped from about 21,000,000 to about 8,000,000 


"with this loss of territory. The country was left with no 


seaports. Hungary protested bitterly against the terms 
of the treaty, but the complaints brought few results. 

The Treaty of Trianon forced Hungary to recognize 
the new boundaries of Austria, Czechoslovakia, Yugo- 
slavia, and Romania. Hungary had to give up its claims 
to the port of Fiume, and was allowed to keep an army 
of only 35,000 men. All Hungarian merchant ships had 
to be surrendered to the Allies. Hungary lost Slovakia, 
Transylvania, and Croatia to neighboring countries. 
About 3,000,000 Magyars were separated from their 
Hungarian countrymen. Dwicnr E. Len 

TRIASSIC PERIOD. See Grorocv (table, Outline of 


Earth History). 
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TRIBE 


TRIBE is a group of people who live in a particular 
place, speak the same language, and obey a chief or 
elders. Its members have a common way of life and are 
usually related, although some persons may be adopted 
as members. The tribe is one of the earliest forms of 
society. The tribal system still includes most of the 
African peoples, many of the peoples of the Pacific 
Islands, the Aborigines of central Australia, and 
various American Indians in Central, North, and South 
America. 

Tribes range in size from a few hundred people to 
more than a million. They may be organized into clans, 
families, or communities (see CLAN). Some are grouped 
in federations, such as the Iroquois Confederation. 
Tribal organization varies from the small local group 
with a part-time chief to the large African tribal gov- 
ernment with a king, or main chief, and councilors 
representing separate districts. 

Social behavior within a tribe is regulated by custom- 
ary ways of doing things. Women care for the chil- 
dren, and often do much of the physical work, such as 
farming the land and building houses. The able-bodied 
men hunt and fight. Among some Plains Indians, such 
as the Cheyenne and Arapaho, a council of chiefs met 
in the center of the camp circle and decided when the 
tribe would hunt or go to war, They sat as judges over 
all disputes within the camp. In case of murder of a 
fellow tribesman, the murderer might be killed by rela- 
tives of the victim, or driven away from the tribe. 

All tribal societies have driven out members who 
could not live peaceably with the others. The practice 
is called ostracism, a word which comes from the Greek 
ostrakon. In ancient Greece, a public vote determined 
whether a man should be exiled. The ballots were oyster 
shells or earthenware tablets called ostrakons. 

Early Jewish tribes grew into the kingdom of Israel, 
and the tribes of Rome joined in what became the 
Roman Empire. In northern Europe, Germanic tribes 
organized into states during the Middle Ages. Most 
American Indian tribes are now on reservations or 
absorbed into the general population. Their develop- 
ment into nations was cut short by the coming of the 
white man. In Africa and Asia, tribal groups are be- 
coming new nations, or nationalities within larger 
States, 


FRED EGGAN 


Related Articles in WORLD Book include: 


Extincr TRIBES 


Angle Hun Lombard Vandal 
Goth Jute Saxon Viking 
Present-Day TRIBES 

Africa (The People) Hottentot 
Ainu Igorot 
Arab Indian, American (Tribal Life; 
Bantu table, Indian Tribes) 
Bedouin Kalmuck 
Berber Maori 
Bushman Negrito 
Dyak Pygmy 
Gypsy Tartar 
Hamite Turk 
UNCLASSIFIED 
Aborigine Clan Races of Man 
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TRIBOROUGH BRIDGE connects three boroughs of 
New York City, Manhattan, the Bronx, and Queens, 
This great engineering work is actually a series of 
bridges forming three steel and concrete arms which 
form a rough Y in plan. The total length of the three 
arms is 175 miles, of which about 3} miles consist of 
bridges and viaducts. There are four overwater spans 
which cross the East and Harlem rivers, the Bronx Kills, 
and Little Hell Gate. 

Parts of the structure rest on Ward's Island and 
Randall’s Island, in the East River. The suspension 
span between Ward’s Island and Queens is the most 
important arm. It is 1,380 feet long. There is a vertical- 
lift bridge between Manhattan and Randall’s Island, 

The ‘Triborough system includes crossings, highways, 
streets, park and parkway constructions, and 12 land 
bridges. The Triborough was the first project to give 
direct connection between the Bronx and Queens. 

The Triborough Bridge cost about $44,200,000, not 
including all of the approach highways. It was paid for 
partly by New York taxes and partly by bonds sold to 
the public. Construction of the project was adminis- 
tered by the Triborough Bridge Authority. The bridge 


was opened to traffic on July 11, 1936. ласивлір Brack 
See also Brvar (The Suspension Bridge). 
TRIBUNE, 7 RIB yoon, was a title held by certain 


officers of ancient Rome. There were two kinds of 
tribunes with different types of duties. 

Military Tribunes. The first military tribunes were 
leaders of the soldiers which the various Roman tribes 
furnished to serve in the army of the republic. There 
were six tribunes to each legion, or group of soldiers. 
They ranked next after the commander in chief. The 
early tribunes were appointed by the consuls, or chief 
magistrates. Later they were elected by the people. 
During the period of the Roman Empire, military 
tribunes lost much of their importance. 

Tribunes of the People. These were magistrates elect- 
€d to protect the rights of the plebeians. According to 
one account, the plebeians marched out of Rome in 
494 в.с. and refused to return until they were given the 
right to elect their own tribunes. Historians believe that 
at first there were only two tribunes. Later there were 
four or five, and then 10. They held office for a term of 
one year, but could be re-elected. The tribunes could 
defend a citizen against the unfair act of any magistrate 
or judge. They could initiate laws, and could veto any 
measure proposed in the Senate. They could not be 
imprisoned. The tribunes came to be the most powerful 
civil officers in the state, although their powers did 
not extend beyond the city limits of Rome. Largely 
because of the work of the tribunes, the plebeians 
gradually took over many of the political rights which 
had once belonged only to the patricians. Finally Em- 
peror Augustus (63 B.C.-A.D. 14) received the powers of 
a tribune. The office continued under the Empire, but 
lost importance. 

In the 1300's, Cola di Rienzi took the title of Roman 
tribune. Lord Bulwer-Lytton made him the hero of a 
novel, The Last of the Tribunes. WiLLIAM Scorr FERGUSON 

Sce also Rienzi, COLA pr. 

TRIBUTARY. Scc River (Parts). 

TRICEPS. See Muscle. 

тов, See Dinosaur (Bird-Hipped Dino- 
saurs). 


Ewing Galloway 


The Graceful Triborough Bridge Is One of the World’s Longest Water Spans. 


TRICHINA, trih KI nuh, is the name of an animal 


parasite that causes a serious disease known as trichi- 


nosis. The trichina is a small worm. In its larval stage it 
lives in the muscles of pigs, rats, and other animals. 
Human beings usually get trichinosis through eating un- 
cooked or poorly cooked pork which contains these 


worms (see "'RICHINOSIS). 

Pigs are most commonly infected with this parasite 
by being fed uncooked garbage containing scraps of 
pork from other infected pigs. As the pigs digest the 
meat, the young worms are freed from the cysts or tiny 
sheaths in which they live in the muscles. In a few days 
the worms are full-grown and have traveled to the small 
intestine of the pig. There they attach themselves to the 
inner lining. About 8 days later, each female worm be- 
gins to produce small but active larvae, which may in 
time number in the thousands. 

4 These larvae burrow into the walls of the pig’s intes- 
tine. They enter the blood vessels and are carried to the 
muscles, where they lodge and grow greatly in size. 
They also become encysted, or enclosed in a sac. If the 


TRICHINA 


Muscle Fiber 


Trichina 
Lodged 
in Muscle 


Trichina 
(Greatly 
Enlarged) 


Trichina, Natural Size 


meat containing them is not eaten by man or another 
animal, they may remain alive in these cysts for a year 
or longer. But after a while the cysts harden and the 
little larval worms die. 


Scientific Classification. The trichina belongs to the 
family Trichinellidae. It is classified as genus Trichinella, 


species spiralis. J. А. McLEoD 

TRICHINOSIS, TRIK ih NO sis, is a disease that comes 
from eating infected and undercooked pork. It is caused 
by a tiny roundworm, the trichina, which sometimes 
enters the bodies of hogs through their food. The tri- 
china matures in the intestine. Its offspring (embryos) 
bore into the muscles, where they roll up and form hard 
capsules, or cysts. Cooking pork long enough at 137°F. 
will kill any worms in the meat. The worms remain alive 
if the pork is undercooked, and enter the intestines of 
the person who eats it. Here they rapidly reproduce and, 
as in hogs, the embryos bore into the muscles, where 
they again form cysts. Symptoms of trichinosis are head- 
ache, fever, diarrhea, swollen and painful eyes, and sore 
muscles. The worms often lodge in the diaphragm. Be- 
cause the symptoms are similar to those of other diseases, 
trichinosis is often difficult to diagnose. Some people 
may carry trichina larvae in their bodies all their lives, 
with only vague symptoms. 

The United States government does not approve pork 
for various meat products unless the pork is stored 20 
days at 5°F. or lower, or is quick-frozen to kill the 
trichina worms. Hogs get trichinosis chiefly by eating 
garbage that contains infected pork. Swine fed on grain 
or cooked garbage have the disease much less often. The 
correct feeding of swine is the most important way to 
prevent trichinosis in man. Before the government 
started its meat inspection program, epidemics of trich- 
inosis were common. Today such epidemics in the 
United States are rare. 7. А. McLeon 


See also TRICHINA. 
TRICHOPTERA. Sce Insecr (Classifying the Insects). 
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TRICKS AND PUZZLES can mean many hours of fun. 
With a little practice, anyone can learn simple tricks 
and use them to entertain and mystify his friends. You 
can even learn so many tricks and puzzles that you can 
make a regular hobby out of them. Some of them have 
a long and fascinating history. 

A Chinese Number Puzzle. For this puzzle, you need 
nine plates and 56 playing pieces, such as beans or 
marbles, Arrange the nine plates so they form a square, 
The square will have three rows of three plates each. 
Put 24 playing pieces in the center plate. Arrange the 
remaining 32 pieces so that each corner plate has seven 
pieces in it and the center plate of each row has one 
piece in it. The arrangement looks like this: 


090 
OOO 
OOO 


See how each outside row adds up to 15. The center 
plate does not count. The center plate’s 24 pieces are 
only for working the puzzle. 

Two, three, or four persons can play this puzzler. 
The first player takes a piece from the center plate and 
drops it into any other plate in the square. This means 
that each outside row no longer adds up to 15. Suppose 
the first player drops a piece from the center so the ar- 
rangement looks like this: 


"The second player’ 8 job is to rearrange the pieces so 
that they again add up to 15, without taking out a 
piece! In this example, the second player could те- 
arrange the pieces so they looked like this: 


ч © шщ 


Now each outside row adds up to 15 again. And now 
there are 33 pieces in the outside plates. To continue the 
puzzle, the second player takes a piece from the center 
plate and adds it to any one of the outside plates. The 
next player must rearrange the pieces so that the out- 
side rows will once again add up to 15. Then he adds 
a piece from the center to puzzle the next player. 

Believe it or not, you can use up all 24 pieces from 
the center plate and still have the outside rows add up 
to 15. You will end up with this combination 


0 © 0 
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A Bottle-and-String Trick. For this trick, 
soft-drink bottle, a stick about 3 feet long, 
string about go inches long, the rubber ring 
canning jar, and a steady hand. 

Tie one end of the string to one end of the stick. Tie 
the rubber ring to the other end of the string. Lay the 
bottle on its side on the floor. Stand so you can easily 
slip the ring over the neck of the bottle with the stick. 
Now, lifting the stick, try to stand the bottle upright. 

You may have to try this several times before you 
can do it. The bottle usually comes up easily to a cer- 
tain place and then begins to swing around. This is 
the time when you need a steady hand, and patience. 
The bottle lifts more easily from a carpeted floor than 
from a bare one. You can make several sticks and have 
races with other players. 


you need a 
a piece of 
trom a glass 


Bottle-and-String Trick 


A Trick Match. For this trick, tear a paper match out 
of a matchbook and mark a spot on one side of it. Leave 
the other side unmarked. Hold the match lightly by 
its ends between the thumb and forefinger of your left 
hand. Now take hold of the match in the center with 
the thumb and forefinger of your right hand. The right 
thumb should be on top of the center. Let go of the 


match with your left hand. Turn the match over with 
your right hand. Take hold of the match again with 
your left hand. Now the head of the match should have 
changed places and the match should have turned over. 
If you began with the spot on top, the spot should now 
be underneath and the top side unmarked. This is the 
way you a s turn over the match when you do the 
trick. / he trick itself is to make the spot seem to appear on both 
sides of the match or to make the spot disappear completely. 

To do the trick, show the match to your friends so 
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A Trick Match 


they can see it has a spot on one side and is unmarked 
on the other. Now take the match with your right hand 
and turn it over. But as you turn the match, roll it over 


once in your fingers before you рш it back in your left hand. 
The same side of the match keeps coming up. If you 
started with the spot side up, the spot seems to be on 
both sides of the match. If you started with the un- 
marked side up, the spot seems to have disappeared. 
You must practice rolling the match so you can do it 
without anyone seeing you. You can even say a magic 
word to make the spot disappear or reappear. 

Penny Hocus-Pocus. Here is a trick two players— 
whom we will call A and B—can do at a party. For the 
trick, the players need five teacups or paper Cups. The 
cups are placed upside down on a table. Player B sits 
at the table facing the cups. Player A leaves the room. 
While he is gone, the other guests watch player B hide 
a penny under one of the cups. Then player A returns. 
Player B points at a cup and asks, “Is it here?" Player 
B may point at several cups in turn, and he seems to 


Spinning a Raw Egg ona 
plate, stopping it, and having 
it begin spinning again of its 
own accord is an easy and fas- 
cinating trick. Place a raw egg 
on a plate and spin it with the 
thumb and second finger. Then, 
stop its spin with the touch of a 
finger. The egg will start to 
spin again because inertia 
keeps the yolk and white inside 
the egg moving, although the 
outer shell had been tempo- 
rarily stopped. 


Penny Hocus-Pocus 


point at them in no particular order. Somehow player 
A always knows the cup under which the penny is 
hidden. How does he know? 

The trick is not too mysterious. Before the trick be- 
gins, the two players give each cup a number. Then 
they memorize the numbers. Suppose they number 
them like this: B 


1 2 3 4 5 
A 


If the penny is under the third cup, player B must point 
to that cup on his third point. If the penny is under the 
second cup, player B must point to that cup on his 
second point. 

Suppose the penny is under the third cup. On his 
first point, player B points to the fourth cup and asks, 
“Ts it here?” Player A shakes his head. He knows that 
the penny cannot be there, because this is the first point. 
and player B points to the fourth cup. On his second 
point, player B points to the fifth cup. Player A shakes 
his head again. On his third point, player B points to 
the third cup. If the number of times player B has 
pointed equals the number of the cup, player A knows 
that is the right cup. So he says, “Yes, that is the cup.” 

If one of the guests thinks he knows the trick, let him 
leave the room and then try to guess where the penny 
is. Player B can use all kinds of fancy gestures or words 
to make the guests think that it is the way he points or 


the way he speaks that tells the secret. But the secret is 
MARGARET E. MULAC 


in counting. 
Related Articles in WorLD Book include: 
Acrostic Magic 
Anagram Mathematics (Mathematics for Fun) 
Charade Riddle 
Juggling Ventriloquism 


TRICLINIC SYSTEM. See CRYSTAL AND CRYSTALLIZA- 
TION. 


A Simple Water Trick dem- 
onstrates the power exerted 
by water as it forces its way by 
capillary attraction into tiny 
tubes in porous material. Cut 
enough cardboard squares to 
fill two tin cans. Stack the 
squares in the cans, stand on 
them, and have a friend fill the 
space remaining with water. 
The cardboard will swell and 
lift you several inches above 
the tops of the cans as water 
fills the pores. 


TRICOLOR 


TRICOLOR, TRY Kur er, is the name of the French 
national flag. The colors of the flag are red, white, and 
blue, arranged in equal vertical sections. The flag 
became the French national symbol during the French 
Revolution. Red and blue were the colors of Paris; 
white the color of the king. During the Restoration, the 
Bourbon banner, the fleur-de-lis, replaced the tricolor as 
the French flag. The Revolution of 1830 brought back 
the tricolor, however, and it has since remained the 
national flag. See also Frac (color picture, Flags of 
Europe). J. SALWYN SCHAPIRO 

TRICUSPID VALVE. Sce Heart (Valves; Right Side). 

TRICYCLE is a children’s vehicle with two rear wheels 
and one front wheel. It is propelled by foot pedals on 
the axle of the front wheel. Tricycles were developed 
about 1870. Modern tricycles have tubular steel frames 
and rubber tires. 

TRIDENT, Sce NEPTUNE (god). 

TRIER, ¿reer (pop. 86,700; alt. 410 ft.), is one of the 
oldest cities in Germany. It lies on the Moselle River 
in the state of Rhineland-Palatinate. It is the center 
of a famous wine district. The city makes leather 
goods, steel products, and textiles. The city is also an 
important railroad junction. Trier has a theological 
seminary, founded in 1773, and a school of viticulture, or 
vine cultivation. For location, see GERMANY (color map). 

Trier was founded by the Romans, probably around 
15 p.c. It was named for the Treveri, a people of ancient 
Gaul. A number of Roman monuments stand in the 
city. Triers cathedral dates from Roman times, and 
houses a garment believed to be the seamless coat of 
Jesus Christ. The city was captured by the Franks in the 
A.D. 400’s. It became part of France in 1801, and was 
awarded to Prussia by the Congress of Vienna in 1814- 
1815. The French occupied Trier after World War I. 
United States troops captured the city during World 
War II. 

TRIESTE, tree EST or tree ES tay (pop. 283.265; alt. 
7 ft.), is a seaport in the Free Territory of Trieste. It is on 
the Istrian Peninsula at the northern end of the Adriatic 
Sea. Trieste is a free port; no duties or taxes are placed 
on imports. Several European countries use its port fa- 
cilities. The city also produces iron and steel goods, 


Trieste Lies on the Adriatic Sea. 


machinery, paints, and clothing. 

Trieste was a Roman colony in the ancient country 
of Illyria from the 100's в.с. to about A.D. 500. In the 
late 1300's, Austria won control of the area. After World 
War I, Austria gave the Trieste area to Italy. 

At the end of World War IT, the United Nations took 
‘Trieste from Italy and set up the Free ‘Territory of 
Trieste. The 285-square-mile area was divided into two 
zones. British and American troops occupied <one A, 
around the city of Trieste. Most of its population was 
Italian. Yugoslavia occupied Zone B, containing a 
majority of Slavic people. In October, 1954, Italy and 
Yugoslavia reached an agreement on Trieste. Trieste 
was still called a Free Territory under the United 
Nations, but the city and most of Zone A were trans- 
ferred to Italian control. Yugoslavia received Zone B 
to administer. 1 

TRIGLYPH. See ARCHITECTURE (Architectural Terms). 
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Authenticated News 


The Free Port of Trieste 
lies at the head of the Adriatic 
Sea. Its excellent location and 
modern dock facilities make 
it an important seaport and 
outlet to the Mediterranean for 
central European countries. 


TRIGONOMETRY, rric oh NAHM ee trih. How can 
you measure the height of a mountain that you cannot 


climb’ How can you measure the distance across a 
river that you cannot cross? Trigonometry, a branch of 
mathematics, can supply the answers to these que: 
and 10 many other questions of the same kind. Fc“ c::- 
ample. you can make the unknown height of a mc 
tain part of a triangle. Trigonometry can help you find 
the unknown part of this triangle. In fact, the word 
trigonometry originally meant triangle measurement. As- 
tronomers, navigators, surveyors, and many others use 
trigonometry in their work. But, today, trigonometry 
means much more than the measurement of triangles. 
Any triangle has three sides. Mathematicians have 
studicd the relations between these sides. They can 


write the relations between sides as ratios. That is, they 
can write the relation of one side to another as one 
number or quantity divided by another. They call this 
kind of relation a trigonometric ratio or trigonometric func- 
tion. Trigonometry today is the branch of mathematics 
that deals with the properties and the applications of 
trigonometric ratios. 

On an elementary level, trigonometry deals with 
triangles lying in a flat surface, or plane, and on the sur- 
face of a sphere. We can speak of plane trigonometry and 
spherical trigonometry. Mathematicians have found that 
the values of trigonometric ratios have periods, or repeat 
again and again. On an advanced level, trigonometry 
involves the application of these periods to describing 
such things as the vibration of a violin string or the mo- 
tion of a pendulum. 

Trigonometry had its origins in ancient times. It 
grew out of attempts to study and describe the spheres 
within which the sun, moon, planets, and stars were 
supposed to move. Two Greek astronomers— Hippar- 
chus of Nicaea (c. 160-c. 125 в.с.) and Ptolemy (c. A.D. 
100-c. 170)—made the first important advances in 
trigonometry. Modern trigonometry developed after the 
Middle Ages. Regiomontanus, the Latin name of 
Johann Miiller (1436-1476), a German mathematician, 


Southwick-Andrews 


published one of the first systematic works on trigo- 
nometry. A second German mathematician, Barthol- 
omáus Pitiscus (1561-1613), published the first text- 
book of trigonometry. Pitiscus’ book first used the word 
trigonometry in a title. See HiPPARCHUS; MATHEMATICS 
(History); PIOLEMY. 

Measuring Angles 


Mathematicians deal with trigonometric ratios in 
terms of the measure, or size, of angles. For this reason, 
the notion of an angle has great importance. 

In geometry, an angle consists of two lines extending 
from a point. Trigonometry uses the same definition, 
but adds that the angle formed by two lines can be 
measured. In trigonometry, the measure of an angle cor- 
responds to the amount of rotation required to move a line 
from the position of one of these lines to the other. 

Look at the angle formed by lines m and n. The lines 
meet at point 0. Line m is the initial, or beginning, side 
of an angle. Line n is the terminal, or ending, side of the 
angle. You can measure the angle by measuring the ro- 
tation from m to n: 


Terminal Side 2 


Positive Angle 


Initial Side m 


0 


Negative Angle 


le is said to be positive, if the rotation of side m 


The ang 
The angle is negative, if the rota- 


is counterclockwise. 

tion is clockwise. 
Now look at a horizontal and а vertical line intersect- 

Suppose a line m issues from point О 


ing at point О. issue: { 
and coincides with the horizontal line. Then line m ro- 
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TRIGONOMETRY 


tates. Suppose line m has point A on it. As line т то- 
tates, point A will trace out part or all of the circum- 
ference of a circle. This circle has the radius OA. After 
the rotation, the line OA has a new position. The new 
position is line OP. Point P corresponds to point A. You 
can see that point A and point P are the same distance 
from О. 


The angle AOP, shown above, is in standard position. 
The amount of rotation determines its size. 

What unit can you use to measure an angle? The 
most logical unit comes from the revolution system. A 
revolution means a complete turn around a circle. This 
system counts the number of revolutions (or fractional 
parts of revolutions) made by the rotation from the 
initial to the terminal side of the angle. For example, 
the angle from the hour hand to the minute hand of a 
clock at 9 o'clock is * of a revolution. 

In elementary work, the sexagesimal (‘sixtieth’) system 
is commonly used to measure angles. The degree is the 
unit in this system. In this system, one revolution equals 
360 degrees, or 360°, An angle of 1 revolution measures 
90°, or one right angle. 

In calculus and advanced mathematics, the radian 
system measures angles. In this system, one revolution, 
or 360°, equals 2m radians. Here is a table comparing 
the three systems: 


REVOLUTIONS DEGREES RADIANS 
1 360° 2r 
б so $ 
yl. cM E 


Here is how the radian system works. Suppose two 
radiuses of a circle form an arc, or part of a circle. The 
length of this arc equals one radius. The arc and the 
two radiuses form an angle at the center of the circle. 
It is against this angle that other angles are measured. 
One radian equals 57.2958°. 


Trigonometric Ratios 


How are trigonometric ratios defined? Look at the 
angle AOP in standard position. The angle comes from 
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rotating OA, a part of the horizontal line, to OP. This 
rotating line has the length r. 


So point P is a positive distance, r, from point О. Point 
P can be either above or below the horizontal line.and 
either right or left of the vertical line, as shown above. 

The distance between P and the vertical line i$ x, 
This distance is positive when P is located on the right 
and negative when P is on the left. , 


"The distance between P and the horizontal line is y. 
This distance is positive when P is above the horizontal 
line and negative when P is below. 

Here are the three most important trigonometric 


ratios and their names: 


= the sine of AOP (or sin AOP) 


Ш 


7. 
5. the cosine of AOP (ог cos АОР) 


the tangent of AOP (or tan AOP) 


2 
S 


Here are 
their names: 


the other three trigonometric ratios and 


= the cotangent of AOP (or cot AOP) 
= the secant of AOP (or sec AOP) 


= the cosecant of AOP (or ese AOP) 


elt ajs Sle 


These six ratios do not change with the length r, be- 
cause the corresponding sides of similar triangles are 
proportional. And an angle may not only be positive 
or negative, but also its ratios may be positive or nega- 
tive. Whether a ratio is positive or negative depends on 
the size of the angle. Tables have been prepared that 
give the approximate values of the trigonometric func- 
tions for an angle of any size. For example, the sine of 
a 36° angle is 0.5877853. 

Some beginners simply try to memorize these trigono- 
metric ratios. But this is often the wrong approach. 
You should try to see what the ratios mean. Using 
paper and pencil, you can make diagrams such as the 
one given above. You can make one diagram for each 
ratio. Then you can see what each ratio means and how 
its values change for differently sized angles. А 

If angle AOP is between 0° and 90°, the sine, cosine, 
and tangent become ratios of the actual sides of a right 
(90°) triangle. Here is another way of describing these 
ratios: 


side opposite the angle 


sine of AOP= 
hypotenuse 


side adjacent to the angle 


cosine of AOP= 
hypotenuse 


side opposite the angle 


tangent of AOP=— : 
side adjacent to the angle 


The ypoinuse is the side opposite the right angle. 
Solving Triangles with Trigonometry 


A triangle has three sides and three angles. If you 
know three parts of a triangle, of which one must be 
a side, you can find the remaining parts with the aid 
of trigonometric ratios and a table of values. 

Solving Right Triangles. Using the diagram given 
previously, suppose you have a right triangle ORP. 
Suppose you know angle ROP (the angle opposite side 
PR) and side OR. To find the missing parts, you can 
use the ratios for a right triangle. To find PR, you can 
use the tangent of angle ROP: 

tan ROP = PR 
OR 
You can find the tangent in a table of values. You 


know OR. Now you can solve the equation for PR using 
algebra. See ALGEBRA (Solving Equations). 

To find OP, you can use the Pythagorean Theorem 
(see PYTHAGOREAN THEOREM): 


ОР? = OR? + РР? 
You сап also use the cosine of ROP to find OP: 


cos ROP = OR 


OP 


This vives you the three sides of the triangle. The 
missing angle OPR (the angle opposite side OR) must 
equal 90° — angle ROP, because the sum of the angles 
in any triangle is 180°. You already know angle ROP. 
Angle ORP was given as a right (90°) angle. Now you 
know all the parts of the triangle. 

Low of Sines. For more general triangles, mathema- 
ticians have formulated two general laws, the Law of 
Sines and the Law of Cosines. Look at this triangle: 


In. this triangle, а, b, and с are the lengths of sides of 
the triangle, and A, B, and C are the corresponding op- 
posite angles. 

Here is the Law of Sines: 


ORD e 
sin A sin B sin C 


Law of Cosines consists of three statements. Using 
the diagram above, here is one statement: 


а? = p? + ¢?— 2bc сов A 


TRILBY 


The Law of Sines and the Law of Cosines permit you 
to compute any triangle. In surveying, you can use 
these laws to measure distances when no direct measure- 
ment is possible. 


Trigonometry and Physics 


An important branch of trigonometry deals with the 
relation between the size of an angle and the size of its 
trigonometric ratio. Here is a picture of the relation be- 
tween an angle and its sine: 


The curve shown in this picture is called a sine curve or 
a sine wave. 

To understand this curve, imagine two perpendicular 
lines laid off along the horizontal line. These two lines 
have intervals of 2 т from the intersection of the hori- 
zontal and the vertical line. Now look at the circle with 
the radius 1 located with its center on the horizontal 
line. Because the circumference of this circle is 2 т, the 
length of the arc from point A to Pis the radian measure 
of the angle that cuts this arc. So the distance of the 
wave above or below the horizontal line is the same as 
the distance of point P on the circle (the sine of the 
angle). And the distance of the wave along the hori- 
zontal line is the same as the length along the arc of the 
circle from A to P (the size of the angle). So the relation 
between the size of any angle and its sine can be pic- 
tured as a wave that continues indefinitely to the right 
and left, This wave repeats itself every distance of 2 т. 
This repetition in the wave emphasizes the periodic 
nature of the sine relation. 

Science, particularly physics, deals with a large num- 
ber of problems that are periodic in nature. These prob- 
lems occur in astronomy, mechanics, and in dealing 
with light, sound, and electricity. When a scientist 
studies these problems, he must frequently use the sine 
wave with special emphasis on its periodic property. For 
example, he may use the sine wave to study the simple 
pendulum, a vibrating violin string, a particle of air 
during the passage of a sound wave, or a particle of 
earth during an earthquake. Other studies include the 
tones of musical instruments, the behavior of alternating 
electric current, and certain problems in radio or tele- 
vision. So trigonometry through its study of sine waves 
can help science in many ways. ELBRIDGE P. VANCE 

Related Articles in WoRLD Book include: 


Algebra Mathematics Surveying 
Angle Navigation Triangle 
Geometry Sine 


TRIGRAPH. See CODES AND CreHERS (Breaking 


Ciphers and Codes). 
TRIKKALA. See THESSALY. ' 
TRILBY. See Du Maurier (George Louis). 
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TRILLING, LIONEL 


TRILLING, LIONEL (1905- — ), is an American liter- 
ary critic and a professor of English at Columbia Uni- 
versity. His books include critical studies of Matthew 
Arnold and E. M. Forster, and two influential collec- 
tions of essays, The Liberal Imagination (1950) and The 
Opposing Self (1955). ‘Trilling was born in New York 
City. James Woopress 

TRILLION is a thousand billions. One trillion is 
written 1,000,000,000,000. That is, it has 12 zeros. The 
British trillion is a billion billion. So one British trillion 
has 18 zeros. See also NUMBER. 

TRILLIUM, TRIL ih um, is the name of a group of 
plants in the lily family. The name trillium comes from 
the Latin word for triple, or three. The plant has three 
sepals, three petals, six (two times three) stamens, and 
three styles. A cluster of three leaves surrounds each 
flower. The plants grow in the United States (particu- 
larly in the Northwest), Canada, Europe, and Asia. 
Some blossom even before the robins come back north 
in the spring, and are called wake-robins. 

Trilliums are among our most beautiful wild flowers. 
The dainty dwarf trillium is about 6 inches high and has 
a white flower at the end of the stem, It grows from 
Pennsylvania to Minnesota and Kentucky, and is the 
first trillium to bloom. The next to bloom is the purple 
trillium, which has a dull-colored blossom. The large- 
lowered trillium is more attractive. Its flowers change 
from white to rose. It grows from Quebec to Florida. 

The painted trillium blossoms in May and June. It has 
wax-white petals with stripes of deep pink or wine red, 
and produces a bright red berry. It is found from Maine 
to Wisconsin, south to Georgia and Missouri. 

Trilliums have fleshy roots that are sometimes used 
to make an emetic, a medicine that causes vomiting. 
They may be grown from seeds, or from roots of wild 
plants that are transplanted after they blossom. 

Scientific Classification. The trillium belongs to the 
family Liliaceae. The dwarf trillium is genus Trillium, 
species nivale. The purple trillium is 7. erectum; the large- 
flowered trillium is 7. grandiflorum; and the painted tril- 
lium is 7. undalatum. PAUL C. STANDLEY 

See also FLOWER (color picture, Flowers of the Wood- 
land); PLANT (color picture, Some Members of the Lily 
Family). 

TRILOBITE, TRI loh bite, is the name given to a group 
of sea animals that lived only during the Paleozoic era. 
At the end of that era they became extinct. They were 
insectlike creatures, usually only г or 2 inches long, but 
some were a foot or more long. The body of the trilobite 


This Fossil of a Trilobite Was Found in Southern Illinois. 
Chicago Natural History Museum 


was divided into many horizontal segments, like a wash- 
board. These segments were divided into the head, the 
thorax, and a structure on the end of the body called 
the pygidium. Trilobites were usually flat. Pavut О. McGrew 

See also Fossum. (picture, Fossils of Trilobites). 

TRIMETER. See Meter (in poetry). 

TRINCOMALEE, TRIN koh muh LEE (pop. 28,186), is 
a seaport in Ceylon. It lies on the northeast coast of the 
country. For location, see CEYLON (map). The city has 
an excellent natural harbor. The Portuguese, Dutch, 
French, and British controlled the city for periods during 
the 1600's and 1700's. The British captured Trincomalee 
in 1795. 

TRINIDAD, TRIN uh dad, is the southernmost and 
second largest island in the West Indies Federation. 
Only Jamaica is larger among the islands of this group. 


Trinidad has been selected as the site for the capital of 
the new Federation. It has authority over Tobago, a 
tiny island nearby. The island of Trinidad is famous for 
its lake of asphalt and for its deposits of oil. Christopher 
Columbus named Trinidad after the Trinity to show 
his gratitude for reaching land. He discovered Trinidad 


and Tobago in 1498, on his third voyage to America. 
For location, see VENEZUELA (color map). 

The Land and Its Resources. Trinidad lics close to 
Venezuela. It was part of Venezuela when that South 
American country was a colony of Spain. Trinidad has 
an area of 1,863 square miles, which makes it a little 
smaller than Delaware. A low mountain range crosses 


the northern part of the island from west to cast. There 
are ranges of hills in the south. But most o! Trinidad 
has rolling or level land. Trinidad has fertile soil and 
thick forests, in addition to its asphalt and petroleum. 
The asphalt is taken from Pitch Lake, in the southwest. 
Rainfall averages about 80 inches a year, and tempera- 


tures average about 80°F. annually. 

Tobago lies 21 miles northeast of Trinidad. It covers 
an area of 116 square miles. Tobago is a volcanic moun- 
tain mass. The island gets its name from abaco, the 
Indian word for pipe or tobacco. 

The People and Their Work. Trinidad and Tobago 
have a combined population of 720,450. The first peo- 
ple to live there were Carib Indians. Today, the largest 
groups are Negroes and Hindus from India. There are 
few white people. English is the chief language, but 
the people in some rural areas speak Spanish and French. 
Most of the people work in the asphalt and oil indus- 
tries and on large plantations. The chief crops are cacao, 
sugar, and coconuts. Trinidad has a large foreign trade. 
Petroleum products make up its chief exports 

History and Government. Trinidad became a part of 
the West Indies Federation in 1958. It elects a governor 
and legislature, and sends two senators and 10 repre- 
sentatives to the Federation’s parliament. Port-of-Spain 
is the capital and chief city of Trinidad. 

Spanish colonists first settled on the island in the 
1500s. They brought in slaves from Africa to farm the 
plantations. Trinidad remained in Spanish hands until 
1797, when it was invaded by British forces. In 1802 
Spain ceded the island to Great Britain. Great Britain 
gained possession of Tobago in 1814. W. L. BURN 

See also AsPHALT; Coconur PALM (table); Ровт-оғ- 
SPAIN; WEST INDIES FEDERATION. 

TRINITROPHENOL. Sce Picnic Acrp, 

TRINITROTOLUENE. Sce TNT. 


Pan American World Airways 


Interisland Sailing Vessels Dot the Anchorage Area and Docks in the Harbor of Port-of-Spain, Trinidad. 


TRINITY, TRIN uh tih, is a term used of God to ex- 
press the belief that in the one God there are three divine 


Persons, the Father, the Son, and the Holy Spirit (or 
Holy Ghost). The idea of trinity is drawn from the teach- 
ing of Christ as recorded in the New Testament. Belief 
in Father, Son, and Holy Spirit was first defined by the 


earliest general council of churches. This was the First 
Council of Nicaea in 325. This council declared that 
the Son is of the same substance as the Father. The 


East and West branches of the church later disagreed 
as to how the Holy Spirit proceeds from the other divine 
Persons. The Eastern Church held that the Son comes 
from the Father and the Spirit comes from the Father 


through the Son. The Western Church held that the 
Spirit comes from Father and Son together. Most 
Christians believe that Father, Son, and Holy Spirit 
have equal power and glory. Each has His own activity. 
'The Father creates; the Son saves souls; and the Spirit 
makes holy. FULTON J. SHEEN and MERVIN MONROE DEEMS 

See also Nicene COUNCILS; ARIANISM. 

TRINITY CHURCH. Sec New York Crrv (Architec- 
ture; picture). 

TRINITY COLLEGE is a private liberal arts school for 
men at Hartford, Conn. Originally called Washington 
College, the school was founded in 1893. It grants 
bachelors’ and masters’ degrees. The college has two 
libraries, the Trinity and the Watkinson, which own 
valuable books ranging from illuminated manuscripts 
to first editions of many American and English writers. 
Trinity has the earliest American example of an 
English-style, collegiate Gothic quadrangle. For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

TRINITY COLLEGE is a liberal arts school for women 
at Burlington, Vt. It is operated by the Sisters of Mercy 
of the Roman Catholic Church. The college grants 
A.B. and B.S. degrees. Founded in 1925, it was the first 
women’s college in Vermont. For enrollment, see Uni- 
VERSITIES AND COLLEGES (table). 

TRINITY COLLEGE is a school of liberal arts for women 


at Washington, D.C. It is controlled by the Roman 
Catholic Church, and conducted by the Sisters of Notre 
Dame de Namur. Trinity is affiliated with the Catholic 
University of America. Courses lead to the bachelor of 
arts degree. The school was founded in 1897. For en- 
rollment, see UNIVERSITIES AND CoLLEGES (table). 

TRINITY RIVER drains 17,600 square miles in the 
most thickly populated area of Texas. Its waters fill 
seven reservoirs which supply water to such Texas cities 
as Fort Worth and Dallas. The 455-mile-long Trinity is 
formed by the West Fork, Clear Fork, and Elm Fork 
rivers which join in Dallas County, Texas. It empties 
into Trinity Bay, an arm of Galveston Bay. 

TRINITY SUNDAY is the Sunday after Pentecost. It 
was introduced into the Church calendar by Pope 
John XXII (1316-1 334) to honor the Trinity of Persons 
in God. Trinity Sunday ends the main festivals of the 
church year. In the Episcopal Church, Sundays from 
then until Advent are called “Sundays after Trinity." 
The Roman Catholic Church counts the Sundays from 
Pentecost. The Greek Church does not observe this spe- 
cial feast of the Trinity or arrange its calendar in the 
same way. All Roman Catholics must take Holy Com- 
munion between the first Sunday of Lent and Trinity 
Sunday. Aubert E. Avey and FULTON J. SHEEN 

ee also Trinity; PENTECOST. 

TRINITY UNIVERSITY at San Antonio, Tex., is a co- 
educational school of arts and sciences, supervised by 
the Synod of Texas, United Presbyterian Church of the 
U.S.A. Courses lead to A.B., B.S., B.Mus., M.A., M.S., 
and M.Ed. degrees. The school was founded in 1869. 
For the enrollment of Trinity University, see UNIVER- 
SITIES AND COLLEGES (table). Leon M. TAYLOR 

TRIODE. See ELECTRONICS (Triode). 

TRIP HAMMER is a high-speed, power-driven ham- 
mer. Machinists use it to shape small forgings, such as 
edged tools, ornamental ironwork, and small, light 
machine parts. It gets its name from the way it operates. 
A cam, or projection on a wheel, raises it, then loosens 115 
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TRIPARTITE PACT 


hold on it, or trips, and releases the hammer. 

The trip hammer is mounted on a pivoted beam. A 
motor-driven cam revolves on a wheel and raises the 
hammer. Then, at a certain point in its turning, the 
cam no longer catches onto the hammer, and stops lift- 
ing. Thus, the cam trips, and the hammer falls of its own 
weight. The power of the blow from a trip hammer can- 
not be regulated. Its force is due only to its weight and 
the height from which it falls. The trip hammer differs 
from the steam hammer, the force of which can be 
controlled. ARTHUR C. ANSLEY 

See also SrEAM HAMMER. 

TRIPARTITE PACT is an agreement entered into by 
three powers. A well-known tripartite pact of our time 
was the 1940 alliance of Germany, Italy, and Japan. 
This pact bound the three powers to assist one another 
in case of attack by a power not yet engaged in the 
European or Asiatic war. See also TRIPLE ALLIANCE. 

TRIPE is the fatty lining of the first and second stom- 
achs of beef animals. “Honeycomb” tripe, taken from 
the second stomach, is the most tender. Beef tripe is the 
most common, and should be thick, white, and fat. 
Calf tripe is more tender, but only small amounts of it 
are sold. Tripe is an easily digested food. It is usually 
prepared by boiling. Canned tripe is cooked in milk 
and salt. James A. BEALL 

TRIPLE ALLIANCE. At various times in history, three 
powers have joined together to achieve certain goals. 
The name triple alliance refers to such a union. 

The first triple alliance was formed in 1668 by Eng- 
land, Holland, and Sweden to keep King Louis XIV 
of France from taking the Spanish Netherlands. In 1717 
Great Britain, France, and Holland formed a triple 
alliance to maintain the Peace of Utrecht. 

Probably the best-known triple alliance was the one 
formed by Germany, Austria-Hungary, and Italy in 
1882. At the time it was formed, Germany and Austria- 
Hungary were already joined in a defensive alliance. 
Italy joined the alliance partly in the hope of increasing 
its standing among nations, but chiefly to secure help 
in opposing further French expansion in North Africa, 

The members of the Triple Alliance agreed to support 
one another in case of attack by two or more great 
powers. Austria-Hungary and Germany agreed to help 
Italy in case of an unprovoked attack by France, and 
Italy assumed the same obligation in case France should 
attack Germany. These countries renewed the alliance 
several times, the last time in 1912. 

The weakness of the Triple Alliance lay in the rela- 
tions of Italy and Austria-Hungary. Italy wanted to 
annex the city of Trieste and the region of the "Trentino, 
inhabited chiefly by Italians. The movement to regain 
these Austrian territories was known as irredentism. Italy 
and Austria-Hungary also had conflicting interests in 
the Balkans, in the Adriatic Sea, and in the eastern 
Mediterranean. 

The position of Italy in the Alliance weakened further 
because of hostility and rivalry between Great Britain 
and Germany after 1896. From the beginning, Italy 
declared that the Alliance was not directed against 
Great Britain. Relations between the two countries 
grew more and more friendly. At the outbreak of World 
War I, Italy declared its neutrality. It claimed that the 
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Alliance was defensive and did not oblige Italy to sup- 
port an act of aggression made by Austria-Hungary 
against Serbia. In May, 1915, Italy denounced the 
Triple Alliance and declared war on the Central 
Powers. J. SALWYN ScHAPIRO 

See also Мовір War I (Military Alliances); PARA- 
солу (Military Ruin); TRIPARTITE РАСТ. 

TRIPLE ENTENTE, лыу 7 AHNT, is a French phrase 
that means triple, or threefold, agreement. When World 
War I broke out in 1914, the chief powers of Europe 
were divided into two opposing groups. Germany, 
Austria-Hungary, and Italy made up the Triple Alli- 
ance, while Great Britain, France, and Russia formed 
the Triple Entente. 

‘The Triple Entente was only an informa! grouping 
when first formed. But between 1912 and 1014, it be- 
came an effective diplomatic combination. After the 
outbreak of war, the Entente Powers signed the Declara- 


tion of London, in which each power agreed not to make 
a separate peace. This act transformed the Triple En- 
tente into a formal union of powers bound together by 
definite agreement. Юутант Е. LEE 
See also TRIPLE ALLIANCE; WORLD War 1. 
TRIPLET, in music, is a group of three notes which, 
when they are played, have the value of only two notes 


of the same kind. A triplet of eighth notes is usually 
written with the stems joined. But a tie usually connects 
a triplet of quarter notes. Musicians play triplets lightly 
and rapidly. 

TRIPLETS are three children born at the same time of 


the same mother. One set of triplets is born in about 
every 7,869 births. Fraternal triplets are born {rom three 
egg cells. Identical triplets are born from onc egg cell 
that separated. Triplets also may include an identical 
pair plus a third fraternal child. See also MuLTIPLE 
BIRTH. G. W. BEADLE 


TRIPOLI. See TARABULUS EL SHAM. 

TRIPOLI, TRIP oh lih (pop. 144,616), is one of two 
capitals (see Вемснал1), and the largest city. of Libya. 
It has a fine harbor on the coast of North Africa, and 


is the trading center for a local farming region. The 
city also is the capital of the region of Tripolitania, and 
once was the headquarters of fierce Barbary pirates. 
"Tripoli was under Turkish control from 1551 until Italy 
gained possession of the region in 1911-1912. British 
forces occupied Tripoli during World War II. The 
United States built an air base near Tripoli in the 


1950's. See also BARBARY STATES. James S. COLEMAN 

TRIPOLI is a mineral similar to clay or chalk. It is 
chiefly made up of tiny shells which contain silica. These 
shells are so hard they will scratch glass. Large deposits 
of Tripoli often accumulate at the bottom of ponds, 
bogs, and other bodies of water. The mineral is used as 
a polishing powder for metals, marble, and glass. 
Tripoli gets its name from "Tripoli, Libya, where it was 
first used commercially. 

TRIPOLITANIA. See Leya. 

TRIPPE, JUAN TERRY (1899- ), an airline pioneer, 
founded the Pan American World Airways System in 
1927 and directed it from that time. In 1923, after 
working for a year in banking, Trippe organized Long 
Island Airways with seven World War I airplanes. He 
also helped organize one other airline before he founded 
Pan American, which became one of the world’s largest 
airlines. He was born at Sea Bright, N.J. ковеһт B. Hotz 


TRIREME, 7 RI reem, was the standard large war galley 
used in ancient times in the Mediterranean. It was in- 
vented by the Corinthians and used later by the 


Roman fleets. The name trireme came from the Latin 
words for three and oar, The trireme had three banks, or 
rows, o! oars, one above the other, and a crew of about 
200 men. Sailors steered the vessel by paddles at the 
stern. 1! was a light ship, easily hauled ashore. Triremes 
made up most of the Greek fleet of 300 ships at the 
Battle of Salamis between the Greeks and the Persians 
in 480 в.с. (see SALAMIS). ROBERT COLBORN 


Sec also GALLEY. 

TRISTAN AND ISOLDE. See Opera (Some of the 
Famous Operas). 

TRISTAN DA CUNHA, TRISS tan duh KOON yuh, 
ISLANDS are a group of British islands in the South 


Atlantic, about halfway between South America and 
southern Africa. For location, see ATLANTIC OCEAN 
(color map). They include Tristan da Cunha, Gough, 
Inaccessible, and Nightingale islands. The group is a 
dependency of Saint Helena Island (see SAINT HELENA). 


TRISTANO, "LENNIE," LEONARD J. See Jazz (Fa- 
mous Jazz Musicians). 

TRITIUM, T RIT ih um, is a substance used in the re- 
lease of atomic energy through fusion, as in the hydro- 


gen bomb. This kind of hydrogen is three times as heavy 
as ordinary hydrogen. The name tritium comes from the 
Latin tri, meaning three. Tritium decays to form helium; 
half the tritium disintegrates in about 12 years. 


Sce also Атом (diagram, Isotopes); ATOMIC ENERGY 
(The Thermonuclear Reaction); HYDROGEN; Hypro- 
GEN BOMB. 

TRITON, TRI tun, was a sea-god in Greek mythol- 
ogy. He was the son of Poseidon (Neptune) and Amphi- 
trite, and lived with them at the bottom of the sea. 
He carried a three-pronged spear and a trumpet made 
of a large twisted sea shell. He stirred up or calmed 
waves by blowing on his trumpet. James F. CRONIN 

TRIUMPH, in ancient Rome, was the highest honor 
that a victorious general could receive. The word triumph 
probably came from the Greek word triambos, the name 
of a procession honoring the god Bacchus. 

When a victor received a triumph, he entered Rome 
in a triumphal car drawn by four horses, and proceeded 
along the Via Sacra (Sacred Way) to the Capitol. The 
victor carried a scepter and was crowned with laurel. 
The Senators walked at the head of the procession. Be- 
hind them came trumpeters, carriages bearing the spoils 
of war, oxen to be sacrificed at the religious ceremonies, 
and captives in chains. Then came the general with his 
children and friends. The general’s soldiers wound up 
at the end of the procession, cheering and singing as 
they marched. In a triumph given toa naval command- 
er, prows of ships and other nautical trophies were 
carried through the streets. 3 

Under the Empire, only the Emperor could receive a 
triumph. A great general might receive a minor celebra- 
tion called an ovation. WILLIAM SCOTT FERGUSON 

TRIUMPH, ARCH OF. See ARC DE TRIOMPHE DE 
L'Eronr. К 

TRIUMVIRATE, try UM vih rayt. In Roman history, a 
triumvirate was a group of three men who seized control 
of the government. Rome had two triumvirates. The 
first was formed in бо в.с. It was made up of Julius 
Caesar, Pompey the Great, and Marcus Licinius Cras- 


TROIKA 


sus. The second triumvirate was formed in 43 B.C., after 
Brutus and Cassius had murdered Caesar. Its members 
were Gaius Octavianus (Augustus), Marcus Lepidus, 
and Mark Antony. 

The Roman republican form of government almost 
disappeared while the triumvirates lasted. Both triumvi- 
rates ended in civil war to determine the supremacy of 
one member of the group. In the first war, Caesar de- 
feated Pompey the Great. In the second civil war, Mark 
Antony was overcome by Octavianus, who became 
Emperor Augustus. 

See also ANTONY, MARK; AUGUSTUS; CAESAR, GAIUS 
JULIUS; Crassus, Marcus LICINIUS; POMPEY THE GREAT. 

TRIVIUM. See Epucation, Hisrory oF (In Ancient 
Rome). 

TROBRIAND, 7 ROH bree ahnd, ISLANDS make up 
a small group in the southwestern Pacific. They lie 
about 150 miles northeast of the tip of Papuan New 
Guinea. For location, see AUSTRALIA (color map). Kiri- 
wina, the largest island, served as a base for United 
States and Australian air forces in World War II. The 
islands cover an area of 450 square miles and have a pop- 
ulation of about 8,500. The people are of mixed Mela- 
nesian and Polynesian stock. These islands are com- 
posed of raised coral limestone. The fertile soil produces 
good crops. The chief exports are pearls and pearl shells. 
The British controlled the Trobriands until 1906. Aus- 
tralia now governs them. Epwin Н. Bryan, JR. 

TROCADÉRO, iroh kah DAY roh, is a large auditorium 
near the Seine River in Paris. It was named after a fa- 
mous old concert hall which stood on the same spot. 
The American Legion held a reunion there in 1927. 

TROCHAIC METER. Sce METER (in poetry). 

TROGLODYTE, ТРАНС loh dite, is a Greek word which 
means cave dweller. Ancient Greeks gave the name to 
certain primitive tribes, who lived in hillside caverns 
and tunnels. The best known of these people lived along 
the shores of the Red Sea. They raised cattle and hunted 
animals, and were sometimes robbers. The Troglodytes 
were probably of mixed Arabian and Ethiopian stock. 
They often served as guides on military expeditions of 
the Greeks. C. BRADFORD WELLES 

TROGON, TRO gahn, is the name given a family of 
birds. Trogons live in warm regions in both the Eastern 
and the Western hemispheres. People admire their 
brightly colored feathers. The feathers of adult males 
shine like bright metal. Pure red, orange, or yellow 
colors the under parts of their bodies. The trogon has a 
short, strong bill. Two of its toes point forward, and two 
backward. One species has an unusually long tail. The 
feet are small and weak. The female lays two to four 
white, pale blue, or pale green eggs. 'The nestlings 
emerge naked when hatched. European trogons feed 
mostly on insects. American trogons eat fruits and insects. 

Scientific Classification. Trogons make up the family 
Trogonidae. They are genus Trogon, which includes about 
50 species. р RODOLPHE MEYER DE SCHAUENSEE 


See also QUETZAL. : t 
TROIKA, 7 ROI kuh, is the name of a Russian sleigh. 


The word troika means three in Russian, and three 


harnessed side by side, draw all troikas. The 
t or curved 


CHESTER С. STARR 


horses, j ‹ 1 
troika is a light, open sleigh, with straigh 
runners. Usually sleigh bells decorate it. 
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The Trojan Horse Was Pulled into Troy by the unsus- 
pecting Trojans. Inside the horse were Greek warriors. During 
the night, they opened the city gates so their army could enter. 


TROIS RIVIÈRES, rrwan ккк VYAIR, or THREE 
Rivers, Quebec (pop. 50,483), is an industrial and 
commercial center. It lies on the north shore of the 
Saint Lawrence River, at the mouth of the Saint 
Maurice River. The city has a fine harbor with more 
than two miles of concrete wharves, and is close to 
water power and raw materials for its many manufac- 
turing concerns. The principal industries include pulp 
and paper mills, iron foundries, a cotton mill, boot and 
shoe factories, and clothing plants. The city is the 
world’s newsprint center. The Sieur de la Violette 
founded Trois Riviéres in 1634. For many years it was 
the leading French fur-trading post in Canada. The city 
of Trois Riviéres has a mayor-council form of govern- 
ment. M. G. BALLANTYNE 

TROJAN HORSE, according to ancient Greek leg- 
ends, was a huge wooden horse with which the Greeks 
won the Trojan War. The war started when young 
Paris, son of the king of Troy, kidnaped Helen, the 
beautiful wife of Menelaus, king of Sparta. The small 
states of Greece united in a war to destroy Troy and 
bring Helen back to Greece. 
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The war continued for 10 years outside the walls of 
the city of Troy,and neither side could defeat the other, 
Then the Greek hero Ulysses thought of a way to enter 
the city. He had the Greeks build a huge wooden horse, 
and told the Trojans that it was a gift for the goddess 
Athena. Then the Greeks sailed away. 

The Trojans opened their gates and went outside to 
look at the wooden horse. They wanted to take it into 


the city. A priest named Laocoón warned them against 
Greek trickery. He threw his spear against the horse's 
side and it made a hollow sound. But as the Trojans 
were about to destroy the horse, a Greek prisoner, Sinon, 
convinced them that the horse had been meant as an 
offering to Athena. He said the Greeks had made it 
large so the Trojans could not take it into I roy. As he 
spoke, two serpents rose from the sea and seized Laocoén 
and his two sons and killed them. The Trojans believed 
that this was a sign of Athena's anger at Laocoón's 
doubts. They opened their walls wide enough for the 
horse, and brought it in with joy and celebration. 
That night, the Greek prisoner slipped over to the 
horse and opened a door in its side. Laocoón had been 
right. Greek soldiers, hidden inside the horse before the 
rest of the army sailed away, opened the gates of Troy. 
While the Trojans were celebrating, the Greck fleet had 
returned. ‘The Greeks rescued Helen, killed the Trojans, 
and set fire to Troy. Then they returned to their homes 
in Greece. PADRAIC COLUM 
Related Articles in Wonrp Book include: 
Helen of Troy Laocoón Troy 
Шаа Odyssey Ulysses 


TROJAN WAR. See Troy. 

TROLL. See Fairy. 

TROLLEY. See ELECTRIC RAILROAD; STREETCAR. $ 
TROLLING. See Fisuinc Inpusrry (Chief Fishing 


Methods). 
TROLLOPE, 7RAHL up, ANTHONY (1815-1882), was 
a British author. He wrote some 50 novels, and is 


remembered chiefly for the Barsetshire scries. These 
six books portray upper middle-class life with a slight 
touch of satire. They are written realistically, but 
manage to keep the reader interested in the ordinary 
events they describe. The same characters appear in 
several novels and therefore become familiar. The set- 
ting also has all the exact details of a geography book. 
Trollope was born in London, and had a poor and 
unhappy boyhood. His studies at Winchester and Har- 
row schools were interrupted several times by the failing 
fortunes of his family. His mother, Frances M. Trollope 
(1780-1863), wrote novels and travel sketches. She 
came to the United States 
and traveled as far west as 
Cincinnati, where she 
opened a department store. 
On her return to England, 
she wrote an unfavorable 
book, The Domestic Man- 
ners of the Americans. 
Trollope, who was over- 
shadowed by his mother, 
had no thought of a liter- 
ary career. At 19 he entered 
the postal service. In 1841 
he was transferred to Ire- 
land, and his first novels 


Anthony Trollope 


Brown Bros. 


dealt with Irish life. In 1855 he published The Warden, 
the first of the Barsetshire stories. It was followed by 
Barchester Towers. У I 

Trollope wrote with mechanical regularity for the 
rest of his life. and achieved an amazing output. His 
Autobiography (1 183), gives a frank account of his writing 


methods. LIONEL STEVENSON 

TROMBONE, / RAHM bohn, is a long brass musical 
instrument with a cupped mouthpiece, It has a tube, 
which is bent «ice and ends in a trumpet-shaped bell. 


changes the length of the tube. The 
‚ the trombone tone when he vibrates 
his lips as he biows. He achieves different pitches by 
altering the position of the slide and changing the em- 
houchure, or “lipping.” The tenor trombone is widely 
used in orchesi:::s and bands, and as a solo instrument. 


A sliding secti 
player produc ‹ 


The bass trombone is important in symphony and opera 
orchestras and in concert bands, Few musical groups 
use alto trombones. Some trombones have valves in- 
stead of the slide, but valves destroy the true character 
of the instrument. CHARLES В. RIGHTER 


The Slide Trombone Has a Wide Range of Tone Control. 
Ginn & Co. 


TROMP, йул, MARTIN HARPERTZOON (1597- 
1653), was a Dutch naval officer. He has been called 
“The Father of Naval Tactics." During his long career, 


he fought the fleets of Spain, Portugal, and Great 
Britain. He was born in Briel, The Netherlands, and at 
the age of cight went to sea with his father, who was 
captain of a merchant ship. After many adventures, 
Tromp joined the Dutch navy and finally rose to therank 
of admiral. He was killed in a naval battle which his 
fleet lost to the English off Scheveningen. Jax= К. Mazes 

TRONDHEIM, 7RAW.N haym (рор. 56,344), В the 
third largest city in Norway. It lies on the southern 
shore of Trondheim Fiord, at the point where the Nid 
River empties into the fiord. For location, see Nor- 
WAY (color map). 

Trondheim is an important export center for KO 
and iron ores, pyrites, wood pulp, timber, and fish. 
The city was founded in д.р. 998 by King Olaf Tryg- 
vason. The Nidaros Cathedral, one of the finest Nor- 
man Gothic buildings in the world, dates back to АР, 
1070. Oscar SVARLIEN 

TROOP. Scc Boy Scouts (Boy Scouting); COMPANY: 

TROPHY commemorates an outstanding асы 
Ment ог an unusual event. It is often awarded Шр 
areas as sports, debating, community activities, ап E 
arts. Most trophies are cups, or have à small statu 


TROPIC BIRD 


activity figure on a base. For example, see Doc (table). 
Engraved plates or decorations may be added. Trophies 
are also made in the form of wall plaques. Figures in 
trophies are usually made of lead or zinc alloys. Hand- 
rubbed walnut is the favorite material for bases, But 
other woods are used, as well as plastic, onyx, or metal 
materials, Some trophies are directly connected with an 
event. For example, big-game hunters often mount as 
trophies the animals they kill. For descriptions of 
various trophies awarded, see the articles on the various 
sports and arts in Wortp Book. For example, Foor- 
BALL; Motion PICTURE. J. Raymonp Bacon 

TROPIC BIRD is the name of a bird which flies over 
tropical waters. It is also called the boatswain. The 
tropic bird dives straight down into the water for fish, as 
the tern does. But it has long, willowy, middle tail 
feathers, which the tern does not have (see Tern). The 
tropic bird’s feathers are pure white or pinkish, striped 
with black on top. 

The red-billed tropic bird lives in the tropical parts of 
the Atlantic and Pacific oceans. It is pure white, with a 
coral-red bill, and is nearly до inches long. Its tail meas- 
ures about 26 inches. Other kinds of tropic birds are the 
yellow-billed and the red-tailed. : ^ у 

All tropic birds make their nests in holes, in cracks in 
the rocks, or on the bare sand. The one egg is whitish or 
brownish, spotted with dark brown. On land, a tropic 
bird shuffles along on its breast, because it cannot 
stand. Its voice is harsh and hoarse-sounding. 

ification. The tropic birds belong to the 
Кер т The red-billed is genus Phaithon, 
species aethereus; the yellow-billed, P. flavirostris; the red- 
tailed, P. rubricauda. ALEXANDER WETMORE 


The Tropic Bird Is an Expert at Diving for Fish. 


TROPIC OF CANCER 


TROPIC OF CANCER is an imaginary line on a map. 
It marks the northern boundary of the Tropical Zone. 
The line is also known as the northern circle. It lies 
23° 27' north of the equator. The vertical rays of the 
sun shine down on the Tropic of Cancer at noon on the 
day of the summer solstice, or about June 21. 

The Tropic of Cancer passes through many lands with 
a variety of climates. It crosses the middle part of Mex- 
ico, passes between Florida and Cuba, and crosses the 
Sahara, Arabia, northern India, and southern China. 
It crosses the Pacific Ocean immediately north of Ha- 
waii. The word Cancer means crab in Latin, and re- 
fers to a star constellation (see Cancer [the crab]). 
This group of stars is one of the 12 constellations of the 
zodiac. The position of the Tropic of Cancer on the 
map was first marked by the fact that it was directly be- 
neath the heavenly constellation of Cancer. The incli- 
nation of the earth to the plane of its orbit determines 
the position of Cancer. When one is on the Tropic of 
Cancer, the North Star appears at an angle of 23? 27” 
above the horizon. 

See also TROPICS; ZONE. 

TROPIC OF CAPRICORN is an imaginary line on a 
map. It marks the southern boundary of the Tropical 
Zone. The line is also known as the southern circle. It 
lies 23° 27' south of the equator. The vertical rays of the 
sun shine down on the Tropic of Capricorn at noon on 
the day of the winter solstice, or about December 22. 

The Tropic of Capricorn crosses northern Chile and 
southern Brazil, the Union of South Africa, and Mada- 
gascar, and passes through the middle part of Australia. 
The Tropic of Capricorn separates the southern Tropics 
from the South Temperate Belt. The word Capricorn 
comes from the Latin caper, meaning goat, and cornu, 
meaning horn. It refers to a group of stars representing 
one of the signs of the zodiac, known as Capricorn (see 
CAPRICORNUS). The Tropic of Capricorn used to lie di- 
rectly beneath this constellation. 

See also TROPICS; ZONE. 

TROPICAL FISH. Many kinds of fish live in the 
tropics, but this term is applied particularly to small, 
brightly colored kinds that breed very rapidly, and are 
popular for home aquariums. Tropical fish are usually 
a little smaller than goldfish. About 300 different kinds 
of tropical fish are kept in aquariums. 

Most tropical fish will eat food made from grains, 
dried shrimp, fish, insects, and salts. Such food can be 
purchased in any pet shop. Small pieces of shrimp, 
oyster, crab, canned fish, boiled fish, and other kinds of 
fish may also be given them, for most tropical fish are 
carnivorous. Some persons raise small white worms to 
feed their pet fish. A good rule is to feed only the 
amount that the fish will clean up prompily, because 
uneaten food drops to the bottom and decays. This 
makes the water foul, and it may kill the fish, 

A tropical fish aquarium should be covered with a 
flat pane of glass to control the temperature. This also 
keeps the fish from leaping out of the aquarium. Water 
plants should be grown, because they keep the water 
in better condition and they also produce oxygen for 
the fish to breathe. 

The most common and best-known tropical fish is the 
Suppy. It comes from the West Indies and South 


370 


SAMUEL N, Dicken 


SaMuEL N, Dicken 


America, and is very valuable in its homeland, for it eats 
great numbers of mosquito larvae. The female guppy is 
about 1% inches long, and the male is even smaller, 
barely an inch long. The female is gray, but the male 
is brilliantly rainbow-hued. 

Guppies breed when they are about three months old, 
and bear their young alive. Each female guppy pro- 
duces from 20 to 50 young. The guppy can survive 
in water at a temperature as low as 55°F., but the tem- 
perature in the aquarium should be 68? or a little higher, 

Other popular tropical fish which bear live young are 
the swordtail, the platyfish, and the black mollie, Some 
tropical fish that bear their young in eggs are the barbs, 
danios, rasboras, characins, and cichlids. Ihe beautifully 
colored /abyrinth fish is so named because it has a cavity 
in its head above the gills in which it stores air. 

Scientific Classification. Live-bearing tropical fish be- 
long to the family Poeciliidae. The guppy is genus Lebistes, 
species reticulatus. The swordtail is Xiphophorus hellerii. The 
platyfish is Platypoecilus, The black mollie is Mollienisia 
latipinna. Egg-layers belong to the family Cyprinidae. The 
barb is genus Barbus, the danio is Danio, and the rasbora 


is Rasbora. Each has many popular species. | пе characins 
form the family Characinidae and the cichlids form the 
family Cichlidae. The labyrinth is Labyrinthici. Car L. Hunns 


See also Ficutine Fisy; Fisu (color pictures); Guppy. 

TROPICAL PLANT. For examples, see FLOWER (color 
picture, Flowers of the Woodland), and the list of 
Characteristic Plant Life in the Related Articles with 
AFRICA; ASIA; AUSTRALIA; DESERT. 

TROPICS. The regions on the earth which lic on either 
side of the equator are called the Tropics. l ogether they 


form the Torrid Zone. The tropics lic within two imag- 
inary lines drawn east and west around the world. 
These lines are called the Tropic of Cancer and the 


Tropic of Capricorn. The Tropic of Cancer is 23° 27' 
north of the equator. The Tropic of Capricorn is 23° 27 
south of the equator. 

In the tropics, the sun at noon can be scen directly 
overhead twice within each year. The sun's rays never 
come from directly overhead in any region outside the 
tropics. The rays are slanted at different degrees toward 
the earth’s surface at noon in all parts of the world north 
of the Tropic of Cancer and south of the Tropic of Capri- 
corn. The weather is always warm or hot in the Tropics, 
and there is no winter. Tropical lands arc spread all 
around the world near the equator. They include regions 
in Latin America, Africa, India, China, and Australia. 

Living in the equatorial part of the tropics is often 
difficult for people who are accustomed to seasonal 
variations in weather. Temperatures there are not the 
highest in the world, but the humidity may be oppres- 
Sive to many persons, especially before the afternoon 
showers. Outside the equatorial belt, the tropics may 
be divided into the wet and dry tropics. The monsoon 
lands of Asia lie in the wet tropics. Some of the world's 
great deserts, such as the Peruvian and parts of the 
Sahara, are in the dry tropics. Great tropical grasslands, 
called savannas, lie between the deserts and the wet 
tropics. 

Rain in the tropics may fall in a definite season ог 
may be distributed throughout the entire year. Much of 
the rain falls in quick, hard showers. O ionally, there 
are several thunderstorms in a single afternoon. 

_ Animal Life. Birds and small climbing animals live 
їп most tropical forests. Parts of the African Tropics have 
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Map Showing Location of Tropical Vegetation. The en- 
tire area between the Tropic of Cancer and the Tropic of Capri- 


great. elephants, giraffes, and lions. There are many 
snakes of all kinds, The many disease-carrying insects 
are опе ol the greatest dangers of the Tropics. Mosqui- 


toes are especially numerous in warm, wet areas, They 
spread yellow fever and malaria among the people of 
the Tropics. The tsetse fly spreads the dreaded African 
sleeping sickness. 

Plant Life. ‘There are many kinds of plant life in 
tropical regions. Many tropical plants which grow there 
are unknown in the Temperate Zones. The tropics in- 
clude woodlands, grasslands, deserts, and swamps. Each 


area has its own kind of plant life. 

Tropical rain forests lie in regions where rainfall is 
very heavy throughout the year. Areas in northern 
South America and west-central Africa have large rain 
forests. Ihe rain forest is a tangle of trees, shrubs, and 
creeping vines. Many of the tallest trees have great, 


brightly colored flowers. In some places dense plant 
growtlis reach all the way from the ground to the tree- 
tops. 1 his makes the forest dark and dangerous to travel 
through. Many plants, in their struggle for light, climb 
or grow high on the branches of trees, and bright- 
colored flowers blossom in the green of the trees. Orchids 
and lichens are examples of such struggling tropical 
plants. 

Monsoon forests lie in tropical areas which have a dry 


season and a wet season. Here the trees lose their leaves 


during the dry season, Savanna woodlands are partly high 
grasslands and partly forests. In both monsoon and sa- 
vanna forests, trees grow farther apart than they do in 
tropical rain forests. Bamboo growths are abundant in 
monsoon woodlands. $ 
Palm trees are probably the most striking and wide- 
spread of the many varieties of tropical plants. There 
are more than 1,000 different species of palms, which 
add a touch of stately beauty to the tropics. The better- 
known palms in the tropics include date, coconut, oil, 
wax, and betel. SigisMOND DER. DIETTRICH 
See also Biro (color picture, Birds of Other Lands); 
Fish (color pictures): JUNGLE; Tropic OF CANCER; 
Tropic OF CAPRICORN. р 
TROPISM, TROH pihzm, is а bending movement 1n 
plants in response to stimuli outside the plant. Tropisms 
are named for the stimuli that induce them. For ex- 
ample, geotropism (gravity) and phototropism (light). 
The bending results from differences 10 growth rates in 
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corn is considered the Tropics, but only th: ions ii 
distinctly tropical vegetation. eee 


different parts of an organ. It does not occur i 
tissue. The curvatures may be positive, toward B 
lus, nd ard ete from the stimulus. Studies of md 
pisms led to the discovery of auxins, or plan 3 
(see AUXIN). ú e inei 
_TROPOPAUSE, TRAHP oh paws, is the zone in the 
air that marks the upper boundary of the zone of storm: 
or troposphere, and the lower boundary of the clear d 
stratosphere above. Its height varies, depending on the 
latitude and also on the coldness or warmness of the 2s 
between it and the surface of the earth. а 

TROPOSPHERE, 7RAHP oh sfeer, is that layer of the 
atmosphere in which we live. It carries our weather 
The troposphere begins at the earth’s surface, and SERES 
in height, depending on latitude. Because the sun gives 
more heat to the air near the equator than it does near 
the poles, the warm air rises higher near the equator 
‘The troposphere is between 10 and 11 miles deep di 
the equator but only about 43 miles deep at the North 
and South Poles. For this reason clouds in the Arctic 
and Antarctic are always leaden and low, while clouds 
in the Torrid Zone are often very tall. They catch the 
sun's rays while the ground is in shadow, makin: 
vivid, brilliant sunrises and sunsets. 

Аз we ascend in a balloon or airplane through the 
troposphere, the temperature decreases steadily from 
ground temperatures to from —40°F. to —80°F. This 
drop in temperature with ascent is characteristic of the 
troposphere. But at an elevation of a mile or so above 
the highest cirrus clouds, this fall of temperature with 
elevation stops, and as we go on up there is little or no 
further chilling of the air. Instead, the temperature some- 
times rises slightly. The area of constant temperature 
above the troposphere is called the stratosphere. 

Commercial airliners have met the difficulties of 
navigation in the troposphere, and customarily fly in 
it. But the conquest of the air by aviation science is 
being extended also to the crystal-clear stratosphere, 
where many aircraft now can operate. — Vawcr E. i era 

See also STRATOSPHERE. 

TROSSACHS, 7 RAHS acks, is a magnificent wooded 
valley in Perth County; Scotland. Sir Walter Scott made 
the valley famous in his poem, “The Lady of the Lake" 
and his novel, Rob Roy. Trossachs lies between Loch 
(Lake) Katrine and Loch Achray. 

TROT. Scc Horse (Gaits). 
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TROTSKY, LEON 


TROTSKY, 7T RAHT skih, 
or TROTZKY, LEON (1879- 
1940), was a leader of the 
Bolshevik revolution in 
Russia (see BOLSHEVIK). 
While Lenin lived, Trotsky 
was the second most power- 
ful man in Russia. After 
Lenin's death, Trotsky lost 
the leadership to Joseph 
Stalin. Trotsky was later 
exiled. Until his violent 
death, he waged a bitter 
fight against Stalin from 
abroad. See LENIN; STALIN, 
Joskpn. 

Trotsky was born Lev Davidovich Bronstein in the 
Ukraine of well-to-do parents. After two years of revolu- 
tionary activity as a Social Democrat, he was arrested in 
1898. He escaped from Siberian exile in 1902 and went 
to London, where he met Lenin. He returned to Russia 
to take an active part in the revolution in 1905. 

Trotsky was jailed for his leadership in the Saint 
Petersburg (now Leningrad) Soviet of 1905. But he es- 
caped in 1907. For ro years he was a revolutionary 
writerand editor in western Europe. During World War I, 
he was expelled from France and Spain, and came to 
New York, where he received the news of the czar's 
downfall in 1917. He returned to Russia. With Lenin, 
he successfully plotted the Bolshevik seizure of power 
and formation of the Soviet regime in November, 1917. 
Trotsky became the first Soviet commissar of foreign 
affairs, and was soon the commissar of war. 

In the civil war of 1918-1921, Trotsky was an efficient 
organizer of the triumphant Red army. After Lenin's 
death, many believed that Trotsky would be the new 
head of the Soviet government, but he was outsmarted 
by Stalin. Trotsky was expelled from the Communist 
party in 1927, and the following year was exiled to 
Soviet Central Asia. He was deported to Turkey in 
1929, and later moved to Norway and then to Mexico. 
By 1940, Stalin apparently regretted his “leniency” with 
Trotsky. His secret police sent an agent to Mexico, and 
Trotsky was murdered on Aug. 20, 1940. Apert Parry 

TROUBADOUR, TROO buh door, was the term used 
for a group of aristocratic lyric poets that flourished in 
southern France between the rooo's and the 1 300s. 
‘They wrote their poems in the musical Provençal dia- 
lect, or langue Фос, of France. Most of the poems were 
directed to the ladies of noble birth. In addition to their 
charming love poems, the troubadours wrote of war and 
politics, satirized their opponents, and composed la- 
ments for dead friends and leaders. They wrote the 
words and music for their songs, but professional assist- 
ants known as jongleurs usually did the singing. William, 
Count of Poitiers, was the carliest-known of this group 
of poets. F. J. CROWLEY 

See also MINNESINGER; MINSTREL; TROUVÉRE, 


United Press Int. 
Leon Trotsky 


Troubadours wrote both the words and music for their 
songs. Many kings and noblemen enjoyed the musical > 
works of these colorful singing poets of southern France, 
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TROUPIAL, TROOP ih ul, is an alternate name 
for birds belonging to the American oriole 
among which are the Baltimorc oriole, grackle, п 
lark, and bobolink. More usually the name tro 
means certain South American yellow and black 
Many people keep them in cages. Owners canes 
tame the Venezuela troupial and teach it to while 
tunes. It feeds principally on fruit and insects, = 

Scientific Classification. Troupials belong to the fami a 
Icteridae. The Venezuela troupial is called genus D. 


species icterus. Ropotrnx M, DESCHAUENSE, 
be 
See also BOBOLINK; GRACKLE; MEADOW LARK; 


ORIOLE, X 

TROUT is a fish of northern waters which is related to 
the salmon. Most kinds of trout live in northern lakes 
and rivers, and those which live in the sea run up the 
streams to spawn, Trout are important food and 
fish. Many fishermen say that the trout and the salmon 
are the best of the game fish. All put up a good fight 
when hooked. They are very greedy eaters. 

Scientists divide the trout into two main groups, the 
black-spotted, or true, trout, and the chars. True trout be- 
long to the same genus as the Atlantic salmon. The most 
handsome and active of the trout are the chars. 

Trout thrive in cool, clear waters with a gravelly bot 
tom, where the current is strong and there are rapids and 
deep pools. The fish spawn in the cold weather of the 
fall or early spring. The eggs hatch when the temper- 
ature of the water rises in the spring. The eggs can be 
kept on ice and are shipped to all parts of the world. 
During the winter, the fish may go down the rivers and 
into the open sea. They often remain for many days in 
the mouths of rivers or in small bays along the coast: 

The brook or speckled trout is perhaps the best-known 
char. This fish was originally found from the Appala- 


Brown Bros. 


/ Brown. Trout a 


7 
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Members of the Trout Family 


Dolly Varden, a fish with a slender body and no wavy 


Canada from the Saskatchewan markings on the back. It has red spots on both back and 
k trout now have been sides. The larger Dolly Vardens are 2 or 3 feet long and 
placed in hundreds of lakes and streams of the Upper weigh from 5 to 12 pounds. The flesh is as delicious as 
Mississippi Valley and the Western States. that of the brook trout. These trout are caught in swift, 
Brook trout in large bodies of water grow to be about cold streams, and are game fighters. 
13 feet long. A brook trout weighing 143 pounds has The northernmost char is the arctic char, found north 
been the world record for years. It was caught in the of Hudson Bay. Itis related to both an American species, 
Nipigon River on the north shore of Lake Superior. But the Sunapee trout, and the European char, which swims in 
brook trout this large are becoming rare because they Ше cold lakes and mountain streams of Northern Europe. 
are so popular as game fish. Anglers speak of their color- Тһе Sunapee lives in Sunapee Lake, New Hampshire, 
ing as the “bloom of the trout.” The back is marked and Flood Pond, Maine, which have very cold and clear 
with dark olive and black, the sides are spotted with red, water. The Sunapee is famous for its beautiful coloring 
and the fins have dark and orange mottlings. The sea- and active, graceful movements. 
son for catching brook trout is limited in all states. The lake trout, a char, is the largest trout. It is caught 
The California golden trout is the state fish of in the Great Lakes and large lakes to the north. This 
California. trout has many local names. It has small pale-yellow 
The native char o spots all over its body, and a deeply forked tail fin. It 
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chian regions westward to the Great Lakes territory and 


f the Pacific coastal waters is the 


TROUT LILY 


often weighs between 15 and 20 pounds, sometimes as 
much as 80 pounds. Its tasty flesh makes it one of the 
most valuable and important food fishes of the Great 
Lakes. 

The most important of the true trouts are the rainbow 
and steelhead trouts. They are found in the streams and 
lakes of western North America. They have also been 
set free in streams in the East and in other countries, 
The steelhead has been known to reach weights as great 
as 42 pounds. Under proper conditions it usually weighs 
between 5 and 20 pounds. It becomes very trim and 
silvery. Steclheads swim in the open sea as well as 
fresh water. Rainbows remain in fresh waters and are 
much more brightly colored, with a bright rosy band. 
Both types are highly prized as game fish as well as for 
food. They fight hard and long for their freedom, often 
leaping out of the water. 

The cutthroat trout is a black-spotted species like the 
rainbow trout, but it has a brilliant red streak on each 
side of the lower jaw. It is found along the northwest Reale, Modern Enterp 
coast throughout the Rocky Mountain region. There John Trowbridge's Poem About Darius Gr n was 
are many kinds, all good fighters and excellent to cat. ata time when the airplane was considered a foolish dream. In 
They are also called such names as black-spotted trout, Poem, Darius leaped from a born with birdlike wings. 
mountain trout, salmon trout, and native trout. straight down, and hit the ground with a bruising thump, 

The brown trout is a European fish which has been 
placed in many streams and lakes in the United States, (1835); Vagabonds and Other Poems (1869); and, for boys, 
Some fishermen like it, and others scorn it, Cudjo's Cave (1864), The Jacl Hazard Series (1871-1875), 
¥ Scientific Classification. The trout belongs to the family The Tide Mill Series, and The Prize Cup (1896). Perha 
кш ү ont is а en ся his best-known poem is “Darius Green and His Flying 

оила. Тела € trout 185, namaycusi 1. The rainbow is Machine." Trowbridge was born on a farm near Ogden, 
S the Steelhead 57 gairdneri, the cutthroat N.Y. He taught in Illinois, and lived in New York City 


° 


and the brown S. trutta. CARL L. Humes 
: = and Boston, where he wrote. PETER VIERECK 
See also Fisu (color Picture, Fresh-Water Fishes); TROY, N.Y. (pop. 67,492: alt. 35 ft.), an industrial 
г. (table, Game-Fishing World Records), center, lies on the east bank of the Hudson River 
ROUT LILY. See Постооти V IOLET. about 7 miles northeast of Albany and about 11 miles 


TROUT PERCH is a small fresh-water fish of North southeast of Schenectady (see New York [color map]). 
America, Its body, head, and mouth are like those of a Troy was once known as the Collar City, because 
Pi 2r the adipose, or fatty, fin on its back is more — the detachable collar was first made there. Today, fac- 

а salmon’s, tories in Troy manufacture most of the men’s collars and 
Scientific Classification. The trout perch belongs tothe shirts made in the United States. 
family Percopsidae. The trout perch of northeastern North Troy is the home of the Emma Willard School, a 
» Species omis yous. 1 „жеар а seen > 
Be species бм рэка Саадага geus Colan: Rensclacr Polytechnic ade e al 
> а. CARL L. Hunns В ٤ г А E 5 
TROUVERE, ‚ al lies across the Hudson River from Troy. During the 
t r TROO VAIR, was the name for a group of War of 1812, the soldiers at the arsenal received pro: 
E poets who sang in the Courts of northern visions from a Samuel Wilson who became the original 
rance, much as the troubadours sang in the southern “Uncle Sam." See UNCLE Sam. 
em E that country. The name trouvêre comes from the Industry and Transportation. Troy is a city of varied 
E ше to Jind, or invent. The industries. Important industrial processes, such as elec- 
ea о Songs and musical stories to entertain tric coating of abrasives, preshrinking of cloth, and 
05/68 and their ladies. Many of the trouvères? production of steel alloys, have been developed there. 
Other principal products of Т, roy industries include sur- 
veying instruments, valves, bells, and brushes. Я 
Е. J. CROWLEY History. The site of Troy was the oben и e 
: that Henry Hudson explored in 1609 when he sailed up 
TROVATORE, IL, an opera by суш лр See the river that bears his name. In 1659, Jan Wemp, à 
Me › VERDI, GIUSEPPE. Dutchman, bought the location from the Indians. 
TROWBRIDGE, TRO brij, JOHN TONNSEND tr Wemp sold his land to Dilek Van der Heyden in и 
А : Poet, and author of апа the settlement tha 7 e was called Van 
about 30 stories for boys. He became well known in der Heyden’s Ferry, The Ж neri in 1789. 
t Troy was incorporated as a village in 1798, and as a 
"i ou ae А Protest against slavery, was published. city in 1816, Troy has a et ао form of gov- 
ridges writings include Father Brighthopes ernment. WirLiAM E. YOUNG 
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Fro t 
n by Dr. Heinrich Schliemann @ 1881 Harper Bre 


Linen e Troy an ancient city on the Hellespont in Asia Minor, 
و‎ have yielded historical relics nearly 5,000 years old. 
к н а [инее о Тгоу, carried the beautiful Helen away from her 

and, the king of Sparta, right. This act started the Trojan War. 


ee ILIUM, was an ancient city famous in 
egendary history. Its story is told in the Greek epic 
poems the Iliad and the Odyssey, attributed to Homer, a 
a k poet who lived during the 800’s в.с. Other early 

теск epic poets, as well as the Roman Virgil in his 
Aeneid, also tell the story of Troy. 

Troy lay in the center of a rich and fertile plain on 
the southern shore of the Hellespont, in northwestern 
Asia N finor. This narrow channel led to the rich wheat- 
growing regions of the Crimea. The city’s location at 
the mouth of the strait made it possible for the Trojans 
to collect toll charges from ships that sailed past. It also 
levied a tax from every merchant attending the annual 
fair held outside T roy's walls. The city's favorable loca- 
поп allowed local merchants to trade with Thrace and 
Asia Minor. The Troy of Homer's time was only one 
of the cities which archaeologists have discovered on 
this site. Troy was destroyed several times. After each 
destruction, a new city grew up on the ruins of the old city. 
» The origin of Troy goes back to prehistoric times. 
The city had grown powerful by the 1200's В.С. Largely 
as a result of the collapse of the Hittite Empire, Troy 
had extended its power over much of Asia Minor, on 
the European side of the Hellespont, and along the 
Black Sea Coast. Many allies from these regions and 
from Asia joined Troy in a large federation to fight 
against Achaeans from the Greek mainland who had 


been systematically invading Asia for over 100 years. 
The Troy of Homer. Homer tells usin his [liad about a 
mighty Troy ruled by King Priam. The king’s son was 
named Paris. Paris was asked to judge a beauty contest 
between three goddesses, Hera, Athena, and Aphrodite. 
He chose Aphrodite as the winner, because she promised 
him the most beautiful woman in the world as his wife. 
Soon after the contest Paris visited Menelaus, the King 
of Sparta. ‘There Paris fell in love with Helen, the wile 
of Menelaus, who was known as the most beautiful of 
women. Helen fell in love with Paris, and fled with 
him to Troy. Some stories say he took her by force. 
The Greeks swore vengeance on Paris and on Troy. 
They fitted out ships and sent out a war expedition, 
led by Menelaus, his brother Agamemnon, Achilles, 
Ulysses (in Greek, Odysseus), and many other Greek 
heroes. The Greeks laid siege to Troy for 10 years, but 


could not take the city. Finally Ulysses had a huge 
wooden horse built. He hid Greek soldiers inside the 
horse, and left the great animal outside the walls of Troy. 
The rest of the Greeks then pretended to sail away. 

The curious Trojans dragged the horse inside the city 
walls, although Гаособп, priest of Poseidon (Neptune) 
warned them against such action. Virgil in the Aeneid 
gives Laocoón's traditional warning as “I fear the 
Greeks, even when bringing gifts.” T hat night the 
Greek soldiers crept out of the horse, opened the city 
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gates, and let the rest of the Greek forces into Troy. 
The Greeks massacred the Trojan people and plundered 
and burned the city of Troy. Only a few of the Trojans 
escaped, including Aeneas, the hero of Virgil’s Aeneid. 

This was the story told in Homer's poem, It was 
probably a skillful mixture of fact and fiction, Eratos- 
thenes, a Greek scientist, thought Troy fell in 1184 в.с. 

The Troy of Archaeology. The science of archaeology 
has revealed new facts about the real Troy. The first 
archaeologist who studied Troy was a German named 
Heinrich Schliemann. Other persons had noticed that a 
small mound called Hissarlik, about 4 miles from the 
Hellespont, seemed to fit the geographical description 
given in the Ziad. Schliemann began to dig into this 
mound in 1871. 

He found evidence that several cities had been built 
on the site over a period of many years, Near the bottom 
of the mound, Schliemann found the ruins of a primitive 
city with strong stone walls, well-built houses, and a 
hoarded treasure of gold, silver, and copper. The ruins 
showed that fire had destroyed the city. Schliemann 
said this was Homer's Troy, which he called Troy II. 

Wilhelm Dórpfeld (1853-1940) led a later expedition 
to examine the mound. He found evidence of nine cities. 
He called the sixth one Troy VI, and thought it to be 
Homer' Troy. It was larger than the previous cities, 
and was protected by high well-built limestone walls. 
Large houses with interior columns stood within a series 
of terraces. A cremation cemetery was outside. Archae- 
ologists believed it was a rich, thriving town. 

In 1932, Carl Blegen of the University of Cincinnati 
led a new expedition. The Study took six years and 
again showed nine cities, Troy I, the oldest and deepest 
level, had crude brick walls. It dates from the Early 
Bronze Age, about 3000 B.C. Troy II, built on Troy I, 
had gold articles like those Schliemann had found. 
Troy III and IV were different stages of onecity. Troy V 
had several stages, T Toy VI, which Dérpfeld had 
thought to be Homer’s Troy, proved to have been 


5 builders used many of 
Was a strong city, but 
it was completely destroyed 
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Nine Successive Troys rose 
and fell over a period of about 
3,000 years Thelarge storage 
jars, foreground, date from 
Troy Vilo, the city believed 
їо be the Troy of Homer's 
famous epic poem, the Iliad. 


University of Cincinnati 


by fire and plunderings. Scholars believe that Homers 
Troy was destroyed about this time. 1 rox perished not 
because of a beautiful woman with a ‘1 that launch'd 
a thousand ships" as Christopher Marlowe said, but 
probably because of trade rivalries between the Trojans 
and the Achaean peoples of the Gree! tinland. 
The earlier cities, like Mycenae and Tiryns on the 
Greek mainland, were the fortified residences of kings. 
Troy VIII was a small village of the Greek colonial 
and archaic period. Troy IX, the last iement, was 
the Hellenistic and Roman city of //i \lexander the 
Great visited this city. He held ath contests to 
honor Achilles, his supposed ancestor | he Romans 
favored Ilium as the native c ity of Aenea cir legendary 
ancestor. Ilium lasted until the reign Constantine 


the Great in the А.р. 300's. Joun Н. KENT 
Related Articles in WORLD Book includ 

Achilles Helen of Troy — Palladiuin 

Aeneas Homer Paris 

Aeneid Iliad Priam 

Agamemnon Laocoón Protesilaus e 

Ajax Memnon Schliemann, Heinrich 

Cassandra Menelaus Trojan Horse 

Hector Odyssey Ulysses 


TROY STATE COLLEGE is a coeducational state- 
controlled school at Troy, Ala. Founded in 1887, it 
was one of four Alabama State Teachers Colleges oper- 
ating under the State Board of Education. The legis- 
lature designated these four colleges as state colleges in 
1958. Courses lead to bachelor’s degrees. The school 
offers work during summer quarters that applies to the 
M.S. degree. For enrollment, see UNIVERSITIES AND 
COLLEGES (table). C. B. Sum 

TROY WEIGHT is a standard system used in w ghing 
gold, silver, platinum, and coins. It is also used to weigh 


Jewels, except pearls and diamonds, which are weighed 


in carats. The name Troy comes from Troyes, a French 
town. In the 1300s, Troyes had its own system of weights 
and measures. In the system of troy weight, the pound 
contains 12 ounces. The ounce equals 20 pennyweights, 
and the pennyweight equals 24 grains. The troy pound 
and the apothecaries’ pound both contain 5,760 grains. 
The pound avoirdupois equals 7,000 grains. The grains 
in all three systems are equal. See also PENNYWEIGHT; 
WEIGHTS AND MEASURES (Weight); APOTHECARIES 
WEIGHT; AVOIRDUROIS, Е. С. STRAUS 


TROYES, TREATY OF. Sce HENRY (V) of England 


TRUANCY, TROO un sih, refers to the shirkin, f 
sponsibility. A truant is a person who deliberately 
says away from his duties at school or on a job because 
he dislikes the place, the people, or the responsibilities 
If he stays away ause of illness or for reasons beyond 
his control, he i bsent and not truant. Truancy laws 
are designed to prevent habitual truancy in schools 
Truant officers trv to persuade the truant that it is to 
his advantage ! tend school regularly. PauL R. Hanna 


TRUCE, FLAG OF. See Frac oF TRUCE. 
TRUCIAL COAST, TROO shull, is a region in Arabia 


along the southern coast of the Persian Gulf. The 
region is also called Trucial Oman or the Trucial States. 
It extends from the base of the Qatar Peninsula to 
Oman. It covers about 15,000 square miles. 

Seven Arab sheikdoms, ОГ trucial states, share the 
area. These are Abu Dhabi, Dibai, Sharja and Kalba 
Ajman, Umm «ıl € )aiwain, Ras al Khaima, and Fujaira. 
The Trucial Coa (has a desertclimate. Mostof the region 
is low and flat. but hills cover the eastern part. About 
85,000 Arabs live in the Trucial Coast. About 10 of 
every 100 are n mads (see NoMAD). Most of the people 
make their living from fishing. Some dive for pearls. The 
leading farm products ol the Trucial Coast include dates 


and tobacco. In 1950, petroleum was discovered near 
Abu Dhabi. 

Leading cities in the region include Dubayy (pop. 
20000); Ash Sháriqah (pop. 4,000); Aba Zabi (pop. 
2,000); ‘Ajman (pop. 1,500); Ras al Khaymah (pop. 
1.300); Umm al Qaywayn (рор. 1,000); Daba (pop. 
500); Al Khatt (pop. 200); Dhadna (pop. 100); and 
Khawr Fakkān (рор. 100). Dubayy is the area’s main 
commercial port. 

The region came under the protection of the British 
in 1820, when they intervened to stop piracy and slave 
trade in the area. The word Trucial comes from truces, or 
agreements, between the sheikdoms and the British. In 
these truces, the trucial states agreed not to enter into 
agreements with any country except Great Britain. A 


British agent lives in Dubayy, and advises the sheiks 
on foreign and domestic affairs. GEORGE УУ, HOFFMAN 
See also FLAG (color picture, Flags of Asia). 
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TRUCK 
AND 
TRUCKING 


Large Semitrailer Trucks help keep а steady flow of needed 
materials into homes, businesses, and industries. Trucks haul almost 
every item we use, from fresh fruits to furniture. 


TRUCK AND TRUCKING. A truck is an automobile 
used for hauling goods. Trucks carry part of almost 
everything we eat, wear, or use. They deliver our milk 
and take away our garbage. They carry fire-fighting 
equipment and tools to repair communication and elec- 
tric power lines. They clean streets in summer and clear 
them of snow in winter. The British call a truck a lorry. 


Kinds of Trucks 


Most of the more than eight million trucks in use in 
the United States are small. These are the light trucks 
used by farms and stores to carry loads of one and one- 
half tons or less. These trucks usually have gasoline 
engines. 

"Thousands of special kinds of trucks are manufactured 
by more than 600 companies in the United States. One 
large manufacturer offers customers more than 400 
truck designs, and builds 12 different engines for various 
models. Heavy trucks may have six or more driving 
wheels, and they may have up to 16 forward driving 
speeds and four reverse speeds. They may be powered 
with diesel, gas, or gasoline engines. Many truck users 
buy a truck chassis, or frame, then build their own 
special body on it. 

There are many kinds of specialized trucks which 
perform. unusual services. A bookmobile is a truck con- 
taining a traveling library which serves outlying com- 
munities. Special trucks carry dental clinics, grocery 
stores, and X-ray laboratories. The Red Cross uses 
trucks to collect blood donations, and the armed forces 
use them for recruiting. There are many other trucks 
for special services. 

Off-the-Highway Trucks are used on construction 
jobs. and in mines, quarries, lumber camps, or indus- 
trial plants. They may haul large loads of dirt, lumber, 
ore, coal, or other freight. These trucks may carry loads 
of more than two hundred tons over rough country 
where there are no roads. Or they may be small electric- 
powered trucks used inside a manufacturing plant to 
carry loads from one department to another. 


Highway Trucks are used on roads and streets. The 
three most popular types are (1) panel, a small fully 
осегу stores use for 


enclosed truck, such as many gf ; 
delivery; (2) pickup, with an enclosed cab for the driver 
and an open-topped metal box over the rear wheels; 
and (3) platform, with an enclosed cab and a flat bed 
over the rear wheels. It may have brackets to insert 


stakes around the edge of the platform. The platform 
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TRUCK TYPES 


Different Kinds of Trucks are 
needed to perform special tasks. Some 
trucks that carry heavy equipment have 
6 or more driving wheels that supply 
power. They may evenhave 16 forward 
speeds and 4 reverse speeds. Delivery 
trucks, such as pickups and panels, usu- 
ally need less power, but more speed. 


Goose Neck Trailer 


truck is also called /lat-bed, or stake type. Other basic 
highway-truck types include: 

Dump Truck, designed so that the bed can be tilted 
for easy unloading of construction materials. 

Van, which carries furniture or similar bulky loads 
that must be sheltered from the weather. 

Reefer, a refrigerated van for carrying perishable 
food. 

Tank Truck, for carrying liquids such as gasoline, Milk 
tank trucks may be lined with glass. 

Multistop Truck, arranged so the driver can stand at 
the wheel and get in and out easily, for door-to-door 
deliveries. 

Bottler, with racks to carry cases of bottled goods. 

Tractor and Semitrailer, with a cab and engine that 
is the pulling unit, and a semitrailer that has rear wheels 
but rests its front end on the tractor, 

Tractor and Trailer, with a cab and engine that is 
the pulling unit, and a trailer, as a separate unit, to 
carry the load. 


How Trucks Are Used in Everyday Life 


On Farms. One third of all farms in the United States 
have trucks. On most other farms a passenger automo- 
bile does double duty as a car and a truck. 

Trucks enable farmers to bring their products to 
market quickly and cheaply. Before the invention of 
the automobile, it was an all-day trip for a farmer to 
drive to town and back, even if he lived only a dozen 
miles from town. When he had livestock to take to mar- 
ket, he had to walk it along the road, sometimes travel- 
ing for a day or two. By the time the cattle, hogs, or 
sheep reached the city market or railroad loading chute, 
they had lost weight. They no longer brought as good a 
price as they would have on the farm, The modern 
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Smith Brothers; Standard Oil Co. 


Log Carrier 


farmer trucks his livestock to market and they lose little 
weight. He can raise a perishable crop like strawberries, 
even though his farm is 200 miles away from the nearest 
big city, because trucks transport his crop while it is 
still fresh. At present, 89 per cent of all agricultural 
products grown in the United States is shipped by 
truck. 

Besides hauling the farmer’s produce to market, the 
truck does a good deal of hauling on the farm itself. It 
transports cattle feed, fertilizers, fruit, chicken feed, hay, 
grain, and machinery, and takes farm hands to distant 
fields where they are to work for the day. Many farm 
trucks have a power take-off, which enables the farmer 
to use his truck engine for pumping water, grinding 
feed, and sawing wood. See TRACTOR. 

In Cities and Small Towns. In the United States there 
are at least 25,000 communities which are not on a 
railroad or waterway. Yet these towns have all the 
comforts and luxuries of big-city living. This is because 
a constant stream of trucks brings them food, clothing, 
lumber, oil, milk—everything they need or want. 
Trucks also haul to other markets the goods which the 
community produces, They carry nearly all home 
deliveries, such as milk, dry cleaning, groceries, and 
department-store purchases. By means of truck delivery, 
even persons who live 100 miles or more away from a 
city can receive that city’s newspaper before breakfast 
on the morning it is published. 

We have come to depend on trucks for certain spe- 


ABLE TRANSPORT 


cialized kinds of hauling. For example, moving vans 
carry almost all household goods. This is because furni- 
ture can be hauled safely in vans without being crated, 
and the load can travel the entire distance without 


having to be shifted to another vehicle. 

Trucks make it possible for us to eat more kinds of 
healthful foods. Because of trucks, the people in the 
northern states can now enjoy fresh fruits and vegetables 
the year round. Some of these crops are hauled several 
hundred miles by trucks. Others are trucked to the 
nearest railroad freight station, loaded in refrigerated 
cars for shipment, and again loaded into trucks at their 
destination and carried to stores. 


By Governments. There are more than 375,000 trucks 
of many different kinds used by city, state, and federal 
governments. Cities use trucks for fire and police work. 
Trucks do other tasks, such as sweeping streets, remov- 
ing snow, cleaning sewers, and collecting garbage. State 
governments use trucks for hauling materials needed in 
forestry and soil conservation, and for keeping highways 


Parcel Delivery 


Refrigerator Truck 


Tank Truck 


шк CO. 


in good condition. In the federal government, the big- 
gest users of trucks are the Post Office Department and 
the armed forces. 


The Trucking Industry 


Trucks have given the United States the fastest and 
most flexible transportation system in the world. Huge 
intercity trucks haul goods in door-to-door service. They 
pick up goods and deliver them without reloading. 
Trucks also work in combination with railroads, water- 
ways, and airlines to give the shipper the fastest, safest, 
and cheapest transportation available. Trucks do not 
haul goods for such long distances as the railroads do, 
but they carry more goods for shorter distances. Some- 
times a truck trailer of goods is loaded on a railroad 
flatear and carried piggy-back to a railroad terminal far 
away, At the terminal, another truck tractor takes the 
trailer of goods to its local delivery point. 


TRUCK AND TRUCKING 


About one million trucks are owned by companies 
that haul goods for other people. These are known as 
for-hire trucks. Some of these trucks are contract carriers. 
This means that they have made agreements to haul 
certain goods for certain customers only. The rest are 
common carriers. See COMMON CARRIER. 


Leading Trucking Companies 


Consolidated Freightways, Inc., ranks as the largest 
trucking company in the United States. It has over 5,900 
units of equipment, including trucks, tractors, full- 
trailers, and semitrailers. The company has 115 termi- 
nals and serves almost 30,000 route-miles. In one year it 
transports over 3,000,000 tons of freight 95,000,000 
miles. Most of its business consists of motor freight 
transportation. The company has headquarters in Port- 
land, Ore. 

Associated Transport, Inc., ranks as the second largest 


Bottle Truck 


Panel Truck 


It hauls freight along the eastern 
seaboard, and from Ohio and Tennessee to Georgia. 
Each year it carries over 1,500,000 tons of goods over 
85,000,000 miles. 

Other leading trucking companies, in order of rank, 
include Pacific Intermountain Express Co.; Roadways 


trucking company. 


Express, Inc.; Ryder System, Inc.; and U.S. Truck 


Lines, Inc. 
Government Regulation 


The trucking industry has to obey regulations made 
by state governments and the federal government. 
Beginning in the 1930's, many states tried to raise addi- 
tional money for highway construction by taxing trucks 
heavily. Some states actually tried to discourage out-of- 
state trucks from operating within their borders, in the 
hope of keeping all the available business within their 
own state. Such regulations have been a severe handi- 
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U. S. P. О. Dept. 
The Post Office Department began using trucks as early as 
1899. The Government assured the public: "Each is equipped 
so that a mule may be hitched to it, should it refuse to run." 


cap to the trucking companies which operate over 
several states. Another difficulty comes from the varying 
requirements of different states concerning the sizes and 
weights of trucks, and the arrangement of their lights. 
Many of these regulations were standardized during 
World War П, to help keep truck freight moving. 

Contract carriers and common carriers which operate 
in more than one state are subject to regulations by the 
Interstate Commerce Commission (ICC), a federal 
agency. They are required to obtain from the ICC a 
permit to operate. They must also conform to certain 
safety regulations concerning lights, brakes, and the 
number of hours which a driver can drive without rest. 
In addition, common carriers must obtain approval 
from the ICC for the rates they charge the public. 

Sometimes United States truckers pass through a 
foreign country on their way to a destination within the 
United States. For example, they may drive through 
Ontario, Canada, which is the shortest distance between 
Detroit, Mich., and northern New York state. In such 
cases, U.S. truckers must conform to the foreign coun- 
try’s regulations, which usually are not unreasonable. 
A committee appointed by the United Nations is 
working out uniform regulations as to truck sizes, loads, 
and weights in European countries. 


Development of Trucking 


There were 700 trucks in use in the United States in 
1904. They were poorly designed and usually weighed 
more than the load they carried. Their solid-rubber 
tires and crude springs made traveling over the poor 
roads of that day a rough ride for both driver and 
cargo. A truck could shake itself to pieces in a hundred 
miles. But even these early trucks were speedier and 
more economical than horse-drawn vehicles, and their 
use grew rapidly. The development of air-filled tires 
permitted trucks to carry much heavier loads faster. 

By 1918, about 250,000 trucks were in use in the 
United States. They had proved their value during 
World War I, when railroads were unable to move the 
vast quantities of war supplies to Atlantic seaports for 
shipment to the front, and conyoys of trucks loaded 
with war materials began rumbling eastward. They 
used rambling routes which avoided too-narrow roads, 
weak bridges, and low overpasses. This was the begin- 
ning of intercity trucking. FRANKLIN M. RECK 

See also AUTOMOBILE with its list of Related Articles, 
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TRUCK FARMING is raising vegetables for market, 
A truck farmer does not usually need as much land for 
growing vegetables as he would for grain crops, and 
truck farms often are simply large gardens. But truck 
farms in southern Texas often cover hundreds of acres, 

The terms truck farm and truck garden mean the same 
thing. They come from an old use of the word truck, 
which meant to exchange or barter goods. People have 
come to speak of vegetables that are raised for sale as 
garden truck. 

Kinds of Truck Farms. In general, there are two 
kinds of truck farms, Some truck farms are located near 
cities, and supply the city dwellers with vegetables in 
season. They often also have greenhouses for growing 
tomatoes and other vegetables out of season. Such 
farms usually are small, and raise many different kinds 
of vegetables. If the farm is close to the city, the farmer 
may set up a roadside stand to sell his produce. 


The other kind of truck farm may be located far from 
any city. It depends on railroad, truck, or airplane 
transportation to carry the vegetables to market. Such 
a farm is usually large, and specializes in growing only 
one or a few kinds of vegetables. Some of these truck 
farms are located in warm regions where they can 


produce certain vegetables in winter months, and ship 
them to cold northern regions where they are out of sea- 
son. Examples include the great winter vegetable gar- 
dens of southern Florida, southern California, Texas, 
and Arizona. Other truck farms can be located far from 
market because they grow a particular vegetable that is 
in demand throughout the country, and can easily be 


shipped. Examples include the large onion, head- 
lettuce, and celery farms of Idaho and Utah. Special 
conditions of soil and climate needed to grow certain 
vegetables also may influence the location of truck 


Chili Pepper Harvest on a Truck Farm finds farm workers 
stringing peppers in bunches for sale at roadside stands. 
Western Ways 
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farms far from market. For example, most of the head 
lettuce produced in the United States grows in the West 
and the South, where conditions are most favorable. 
But the greatest market for this vegetable is in the north- 
eastern part of the country. 

How Truck Farms Operate. Many truck farmers ship 
and market their produce through cooperatives (see 
Cooperative). This method usually is cheaper and 
more convenient than for a grower to ship his crop 
separately. Even a small grower of watermelons could 
produce enough melons to fill a boxcar. But a grower 
of lettuce or snap beans who ships constantly through- 
out the season might have difficulty getting together an 
entire carload of his produce for shipment at one time. 
Therefore, he and other growers ship produce coopera- 
tively, and as a result they get lower freight rates for 
carload lots. 

Truck farming is hard work. Vegetables usually re- 
quire more constant and careful cultivation than field 
crops. They are also harder to harvest than most field 
crops. 

Truck farmers usually rotate their crops every three 
or four years to keep the soil productive. Land for truck 
gardening is usually expensive. 

History. There was little need for truck gardening in 
the early times, when the United States was largely an 
agricultural country. In those days most persons could 
raise their own vegetables in summer and store some of 
them for winter, But the growth of large cities brought a 
great nced for this specialized type of farming. Persons 
who live in apartments usually have no place to raise 
such vegetables as cabbage and carrots. 

The building of railroads throughout the country 
gave the truck farmer the freedom to locate in nearly 
any part of the country that offered good growing con- 
ditions. The railroads also introduced out-of-season 
vegetables to large numbers of persons. The invention 
of the refrigerator car made it possible for vegetables to 
arrive at market nearly as fresh as when they were 
picked. It also put the more perishable vegetables on 
city market stands throughout the country during most 
of the year. 

Truck farm products are the second largest food group 
in the United States in terms of volume and consump- 
tion. Only milk and milk products exceed them. The 
leading truck farming states include California, Florida, 
New York, and Texas. WILLIAM В. VAN DERSAL 

TRUCKEE RIVER. See Nevapa (Rivers; Natural Re- 
sources). 

TRUDEAU, EDWARD LIVINGSTON (1848-1915), was 
a famous pioneer in the antituberculosis movement in 
the United States. Trudeau himself contracted the dis- 
ease at the age of 25. He became convinced of the need 
for adequate sanitariums, and established the Adiron- 
dack Cottage Sanitarium at Saranac Lake, N.Y. The 
Trudeau Sanitarium, which achieved a world-wide 
reputation, developed from this. 

Trudeau also founded the Saranac Laboratory in 
1894, the first research laboratory in the United States 
for the study of tuberculosis. ‘The Trudeau Sanitarium 
was closed in 1957 because of the gigantic strides made 
in antituberculosis therapy. Trudeau was born in New 
York City, He studied medicine at Columbia College 
(now Columbia University). Моли D. FABRICANT 

TRUE BILL. Sce INDICTMENT. 


TRUFFLE isthename of a 
kind of fungus that grows 
underground and is used 
as food. Truffles vary from 
1 inch to 4 inches in diam- 
eter and resemble an acorn, 
a walnut, or a potato. They 
grow in clusters several 
inches below the ground, 
and no part of the plant 
projects above the ground. 
The sporesare borne within 
the tuberlike body of the 
fungus. Because of their close association with certain 
kinds of trees, truffles are believed to help tree roots 
assimilate chemicals from the soil. 

Truffles grow wild in England, France, and other 
European countries. They have a delicious taste, and 
serve as a condiment. Their black color makes them 
attractive as a garnishing for salads. Usually, specially 
trained dogs and pigs hunt for truffles. A pig can smell a 
truffle from a distance of 20 feet, and will run quickly 
to the spot and dig it out. 

Scientific Classification. Truffles belong to the family 
Tuberaceae. The common edible kind of England is classi- 
fied as genus Tuber, species aestivum. That of France is 
T. melanosporum. HAROLD NORMAN MOLDENKE 

TRUJILLO, /roo HEE yoh (pop. 55,868; alt. 100 ft.), is 
an important center for the sugar-producing region on 
the northern coastal plain of Peru. It lies on the Moche 
River, 300 miles northwest of Lima (see Peru [map]). 
Trujillo has knitting mills, tanneries, rice mills, and a 
brewery. Cocaine is also produced there. 

TRUJILLO MOLINA, troo HEE yoh moh LEE nah, 
RAFAEL LEONIDAS (1891-1961), was the Dominican 
Republic’s strong man from 1930 to 1961. He rose to 
power through control of the Dominican Guard. In 
1927 he became its commander in chief. He served as 
president from 1930 to 1938, and from 1942 to 1952. 
Even when he was not president, he retained control 
of his country. 

Politically, Trujillo’s rule was harsh and unusually 
severe. In spite of various projects to improve agriculture, 
commerce, and education, intense opposition to his long 
regime developed. There were many plots against him 
and attempts to break his power often spurred by a 
group of exiles. They occurred chiefly after World War П. 
Trujillo was killed by an assassin on May 30, 1961. He 
was born at San Cristóbal. Donatp E. WORCESTER 

TRUK ISLANDS, trook, form a large island group in 
the western Pacific about 1,800 miles southeast of 
Manila. For location, see Pactric OcxaN (color map). 
The Truk Islands are part of the eastern. Carolines. 
About 48 of them lie inside a barrier coral reef that 
forms a lagoon 40 miles wide. Fifteen of the islands 
inside the lagoon are high and rugged, and of volcanic 
rock. About 50 small islets lie along the barrier reef. 
About 9,500 people, including Micronesians and some 
American officials, live on the Truk Islands. 

The French navigator Louis Duperrey first explored 
the islands in 1825. Germany bought the islands from 
Spain in 1899, but lost them to Japan in World War d 
Truk, a great Japanese naval base surrendered to the 
United States after World War IL, is now part of a U.S.- 
administered trust territory. Epwin Н. BRYAN, JR. 


French Government Tourist Office 
A French Truffle Grower 
sniffs a prized black truffle. 
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HARRY S. TRUMAN 


TRUMAN, HARRY S. (1884- ), became President 
at one of the most critical moments in American history. 
He had been Vice-President for only 83 days when 
President Franklin D. Roosevelt died on April 12, 1945. 
World War II still had to be won. Plans to establish the 
United Nations organization had just been started. 

When Truman became President, he was known 
mainly for his work as chairman of a wartime Senate 
investigating committee that had saved millions of dol- 
lars in military contracts. The Missouri Democrat met 
the challenges of his presidency with courage, determi- 
nation, and imagination. During the first few weeks of 
his administration, the Allies won victory in Europe. 
Truman then made one of the most awesome decisions 
ever considered by one man—to use the powerful new 
atomic bomb against Japan to end World War II. 

Truman faced other great problems throughout his 
years in the White House. The United States had to re- 
organize its economy from a wartime to a peacetime 
basis. Many war-torn countries needed large relief pro- 
grams. Western nations faced communist subversion 
and aggression in a Cold War that divided the world. 
To meet these challenges, Truman's administration 
created such far-reaching programs as the Truman Doc- 
trine, the Marshall Plan, the Point Four Program, and 
the North Atlantic Treaty Organization (МАТО). 

When communist forces from North Korea invaded 
South Korea in 1950, Truman faced another grave deci- 

sion. If he sent armed forces to intervene without wait- 
ing for United Nations action, he risked war with com- 
munist Russia. But if he delayed, help might be too late. 
Within two days, the President ordered American 
armed forces to aid South Korea. His action preserved 
South Korean independence and demonstrated. that 
the United States would support and defend its allies. 

Truman's strong personality and fighting spirit won 
him loyal friends and bitter enemies. Blunt and out- 


IMPORTANT DATES IN TRUMAN'S LIFE ———— 


1884 (May 8) Born in Lamar, Mo. 
19170919 panied in the U.S. Army during World 
ar I. 

1919 (June 28) Married Elizabeth Virginia Wallace. 

1922 Elected judge of Jackson County, Missouri. 

1934 Elected to the United States Senate. 

1941-1944 Served as chairman of the Truman Com- 
mittee. 

1944 Elected Vice-President of the United States. 

1945 (April 12) Became President of the United States. 

1948 Elected President of the United States. 
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HOOVER F, D. ROOSEVELT 
31st President 32nd President 
1929 — 1933 1933 — 1945 
spoken, he often lashed out with strony language at 


those who opposed him. His opponents said he was too 
undignified. His friends loved him as a straightforward 
man of the people. 


Early Life 


Childhood. Harry S. Truman was born in Lamar, 
Mo., on May 8, 1884. He was the oldest of the three 
children of John Anderson Truman and Martha Ellen 
Young Truman. His parents named him Harry in 
honor of his uncle, Harrison Young. hey chose the 
middle initial "S," but no middle name. so that both 
his grandfathers, Solomon Young and Anderson Shippe 
Truman, could claim that he was named for them. 

When Harry was 6 years old, his family moved from 
a farm near Grandview, Mo., to Independence, Mo. 
Harry went to elementary school and high school in In- 
dependence and attended the Baptist church there. He 
began wearing glasses when he was 8. "I was so care- 
fully cautioned by the eye doctor about breaking my 
glasses and injuring my eyes,” Truman later wrote, 
“that I was afraid to join in the rough-and-tumble 
games in the schoolyard and back lot. My time was 
spent in reading, and by the time I was 13 or 14 years 
old I had read all the books in the Independence Public 
Library and our old Bible three times through." During 
the summers, Harry and his brother Vivian (1886- ) 
and his sister Mary Jane (1889- ) visited their 
grandparents’ farm near Grandview. 

First Jobs. Truman wanted to go to the United States 
Military Academy at West Point, but his vision was not 
good enough to meet army standards. After being grad- 
uated from high school in 1901, Harry went to work as 
a timekeeper for a construction crew of the Santa Fe 
Railroad. Then he worked in the mailing room of the 
Kansas City Star. His next jobs were as a clerk and later 
as a bookkeeper in two Kansas City banks. He moved 
to Grandview in 1906, a few years after his grandfather's 
death, and operated the family farm until 1917. 

Soldier. When the United States entered World 
War I in 1917, Truman helped organize a field artillery 
regiment. He had joined the Missouri National Guard 
in 1905. He quickly became a lieutenant, then won pro- 
motion to captain while serving in France with the 35th 
Division. He and a friend, Sergeant Eddie Jacobson, 
ran the regimental canteen. Truman commanded an 
artillery battery in the St. Mihiel, Sommedieu, and 
Meuse-Argonne campaigns. He was discharged as a 


major in 1919, and later rose to the rank of colonel in 
the reserves. 

Truman's Family. Six weeks after he returned home, 
on June 28, 1919, Truman married his childhood sweet- 
eart, Elizabeth “Bess” Virginia Wallace (Feb. 13, 
885- ), the daughter of an Independence farmer. 
They had met at Sunday school when he was 7 years 
old and she was 6. The Trumans had one child, Mary 
Margaret (Feb. 17, 1924- ), whom they called 
Margaret. She became a concert soprano, and had a 
brief career on the stage and on radio and television. 
Businessman. Later in 1919, Truman and his friend 
Eddie Jacobson invested their savings in a men’s cloth- 
ing store in Kansas City. They worked hard, keeping 
the store open from 8 А.м. to 9 P.M., but the business 
failed during the farm depression that began in 1921. 
Truman worked about 15 years to pay the store debts. 


Political Career 


_Discouraged by the failure of the store, Truman de- 
cided to seek a career in politics. He received help from 


i! 


EISENHOWER KENNEDY 
34th President 35th President 
1953 — 1961 1961 — 


33RD PRESIDENT 
OF THE 

UNITED STATES 
1945-1953 


Harris & Ewing 


friends who belonged to the political organization of 
“Big Tom” Pendergast, the Democratic party boss of 
Kansas City. Pendergast led one of the largest political 
machines in the United States. He decided that Tru- 
man could win votes because of his farm background, 
his war record, and his friendly personality. 

County Judge. Pendergast supported Truman in his 
campaign for election as county judge of Jackson 
County. This post in Missouri resembles that of county 
commissioner in other states. Truman won the election, 
and served from 1922 to 1924. He lost the 1924 election 
because of a split in local Democratic forces. He served 
as presiding county judge from 1926 to 1934. During 
this period, Truman won a reputation for honesty and 
efficiency. He supervised projects financed by more than 
$60,000,000 in tax funds and bond issues. 

U.S. Senator. In 1934, again with Pendergast’s sup- 
port, Truman was elected to the United States Senate. 
Аз a member of the Senate Interstate Commerce Com- 
mittee, Truman directed an investigation of railroad 
finances. His staff found damaging evidence about 
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Walters Studio, Lamar, Mo. 


Truman’s Birthplace was this small frame 
house in Lamar, Mo. The Truman family moved 
to Independence when Harry was 6 years old. 


“The Bosses.” Truman often spoke of his 
wife Bess as "the boss," and of their daughter 
Margaret as "the one who bosses her.” 


many of Truman’s friends in Missouri, but he ordered 
the investigation completed. Then a government study 
of the Pendergast political machine disclosed vote 
frauds and shady financial dealings. Pendergast pleaded 
guilty to income tax evasion, and he and many of his 
followers were sent to prison. The scandals did not 
touch Truman. In 1940, he won re-election to the Sen- 
ate without help from the tottering Pendergast machine. 

The Truman Committee. In 1940, although the 
United States was not formally involved in World 
War II, the nation's defense spending rose to huge sums. 
Truman realized that the defense effort created many 
opportunities for waste and corruption. He remembered 
that many committees had investigated military spend- 
ing after World War I—when they were powerless to 
recover wasted funds. Truman urged the Senate to set 
up a committee to investigate defense spending as it oc- 
curred. Early in 1941, the Senate established the Com- 
mittee to Investigate the National Defense Program. 
Truman was named chairman. The Truman Commit- 
tee, as the group soon became known, uncovered waste 
and inefficiency. It saved the government about 
$1,000,000,000, and greatly speeded war production. 

Vice-President. In 1944, many Democratic leaders 
believed that President Roosevelt would not live 
through a fourth term in the White House. They real- 
ized that the man they chose for Vice-President would 
probably succeed to the presidency. 

The contest for the vice-presidential nomination al- 
most split the party. Many liberals supported Vice- 
President Henry A. Wallace for renomination. Others 
favored Supreme Court Justice William О. Douglas. 
Southern conservatives preferred James F. Byrnes, a 
former justice of the Court. Roosevelt refused to name a 
preference. But Robert E. Hannegan, chairman of the 
party’s national convention, supported Truman as a 
compromise candidate. Truman had a national reputa- 
tion as a result of his committee investigations. He also 
had a good voting record as a Senator, and Roosevelt 
was willing to accept him. Byrnes withdrew, and the 
delegates nominated Truman on the second ballot. 
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Roosevelt and Truman easily defeated their Republi- 
can opponents, Governor Thomas E. Dewey of New 
York and Governor John W. Bricker of Ohio (see 
ROOSEVELT, FRANKLIN D. [Election of 1944]). As Vice- 
President, ‘Truman presided over the Senate, His most 
important act in the 83 days he held this office was to 
break a Senate tie by voting to continuc the lend-lease 
program (see Lenp-Leasr). 


First Administration (1945-1949) 


Late in the afternoon of April 12, 1945, Truman was 
suddenly summoned to the White House by telephone. 
He was taken to Mrs. Eleanor Roosevelt's study, and 
she stepped forward to meet him. “Harry,” she said 
quietly, “the President is dead." Truman's first words 
were: “Is there anything I can do for you?” Mrs. Roose- 
velt replied: “Is there anything we can do for you? For 
you are the one in trouble now." 4 

At 7:09 r.m., Truman took the oath of office as Pres 
dent. The next day, while talking to White House news- 
men, he said: “Boys, if you ever pray, pray for me now. 
I don't know whether you fellows ever had a load of 
hay fall on you, but when they told me yesterday what 
had happened, I felt like the moon, the stars, and all the 
planets had fallen on me.” 

The End of World War Il. When Truman became 
President, Allied armies were winning the war in Ger- 
many, and were preparing to invade Japan. Events 
moved swiftly. Thirteen days after Truman took office, 
the first United Nations conference met in San Fran- 
cisco (see San FRANCISCO CONFERENCE). Then, on 
May 7, Germany surrendered. Truman proudly pro- 
claimed May 8 as V-E Day (Victory in Europe Day). It 
was his 61st birthday. 

In July, Truman traveled to Potsdam, Germany, to 
confer with Prime Minister Winston Churchill of Great 
Britain and Premier Joseph Stalin of Russia (sce Pors- 
DAM CONFERENCE). While in Potsdam, the President 
received secret word that American scientists had suc- 
cessfully tested an atomic bomb for the first time. On 
his way home, Truman ordered American fliers to drop 


an atomic bomb on Japan. The first bomb fell on the 
city of Hiroshima on August 6. Three days later, a 
second atomic bomb was dropped on Nagasaki. Japan 
opened peace negotiations on August 10, and the war 
ended on August 14. See Атоміс Boms (Atomic Explo- 
sions); WORLD War II (Target Tokyo). 

The Fair Deal. Truman wanted to extend Roosevelt's 
“New Deal” policies. He prepared a program that he 
called “the Fair Deal,” because he thought it would be 
fair to both rich and poor. In September, 1945, Truman 


TRUMAN'S CABINET 
*Edward К. Stettinius, Jr. 
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Secretary of the 
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Secretary of Defense. . 


Attorney General 


Postmaster General. 


Secretary of Agriculture 


Secretary of Commerce. 


Secretary of Labor 


The Potsdam Conference. Truman conferred 
with Sir Winston Churchill of Great Britain and 
Joseph Stalin of Russia in Germany in July, 1945. 


The 1948 Election was a great political upset. 
Truman defeated Republican Thomas E. Dewey. He was 
delighted when one newspaper prematurely reported 
that Dewey had won—the outcome many had expected. 


TRUMAN, HARRY S. 


asked Congress for (1) an enlarged social security pro- 
gram; (2) a permanent Fair Employment Practices 
Commission (FEPC) to protect minority rights; (3) gov- 
ernment aid for scientific research; and (4) public power 
projects on the Arkansas, Columbia, and Missouri rivers. 

The Republicans gained control of Congress in the 
1946 elections, and blocked most of Truman's domestic 
measures. Congress did approve Truman’s plan to unify 
the armed forces under a single Secretary of Defense 
(see DEFENSE, DEPARTMENT OF). A commission was €s- 
tablished to study ways of improving government effi- 
ciency, and Truman named former President Herbert 
Hoover to head it (see Hoover Commission). In 1947, 
after a long fight, Congress passed the Labor-Manage- 
ment Relations Act, or Taft-Hartley Act, over the Presi- 
dent’s veto (see Lagor [The Federal Government]). 

The Truman Doctrine. Soon after World War II, the 
Cold War developed between Russia and its former al- 
lies (see Corp War). The communists gained control 
over one nation after another in eastern Europe. Tru- 
man realized that the United States would have to lead 
in the fight for freedom, spending as much as ne! ry 
to strengthen its war-torn allies. In 1946, Congress ap- 
proved a $3,750,000,000 loan to Great Britain. Then, 
on March 12, 1947, Truman announced a doctrine of 
international resistance to communist aggression. The 
Truman Doctrine guaranteed American aid to any free 
nation resisting communist propaganda or sabotage. 

The Marshall Plan, outlined by Secretary of State 
George C. Marshall in 1947, extended the Truman Doc- 
trine. It proposed that the war-damaged nations of 
Europe join in a program of mutual aid for economic 
recovery, assisted by grants from the United States. 
Communist nations rejected the plan, but 16 other 
countries accepted it. See MARSHALL PLAN. 

Election of 1948 seemed certain to bring victory to 
the Republicans. United and confident, they faced a 
sharply divided Democratic party. The Democratic 
national convention nominated Truman on the first bal- 
lot, and picked Senator Alben W. Barkley of Kentucky 
for Vice-President. A group of liberal Democrats then 


Brisk Morning Walks helped Tru- 
man keep fit. Newsmen often had to run 
to match the President's rapid pace. 
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left the party and formed the Progressive party. The 
Progressives nominated former Vice-President Wallace 
for President. Another group, made up of Southern 
Democrats who bitterly opposed a strong civil rights 
program, organized the Dixiecrat party. The Dixiecrats 
nominated Governor J. Strom Thurmond of South 
Carolina. The Republicans again nominated Dewey 
for President, and chose Governor Earl Warren of Cali- 
fornia as his running mate. See DixigcnAT PARTY; Pro- 
GRESSIVE Party. 

Few persons beside Harry Truman himself thought 
that he could win election to a full term as President. 
Every public opinion poll predicted that Dewey would 
win a landslide victory. But, with an extraordinary 
show of fighting spirit, Truman made the experts look 
ridiculous. He traveled 31,000 miles by train in a 
“whistle-stop” campaign and made more than 350 
speeches. He attacked what he termed the “do noth- 
ing" Republican Congress, calling it “the worst in my 
memory." "Truman received a warm response with his 
simple language, earthy humor, and pluck. In one of 
the biggest upsets in political history, Truman won 28 
states, to 16 for Dewey and 4 for T'hurmond. 

Life in the White House. Early every day—often as 
early as 5:30 A.v.— Truman arose and went for a brisk 
walk, always accompanied by Secret Service agents and 
newsmen. At the White House, Truman often played 
the piano for visitors, and particularly enjoyed the music 
of Chopin and Mozart. The Trumans spent most eve- 
nings together in a family living room upstairs. 

The structural part of the White House had become 
dangerously weak, and engineers had to make exten- 
sive repairs. The rebuilding work began late in 1948, 
and the Trumans moved across Pennsylvania Avenue 
to Blair House. They lived there until March, 1952. See 
Brarg House; Wurre House. 

On Nov. 1, 1950, two Puerto Rican nationalists tried 
to invade Blair House and assassinate the President. 
They killed one Secret Service guard and wounded an- 
other. One of the gunmen was killed and the other cap- 
tured. Truman commented that “A President has to ex- 
pect those things.” He kept all his appointments that 
day, and took his usual walk the next morning. 


Second Administration (1949-1953) 


Foreign Affairs. In the spring of 1949, the United 
States, Canada, Great Britain, France, and eight other 
nations signed the North Atlantic Pact. They agreed 
that an attack on one member would be considered an 
attack on all. Other countries later joined the North 


TRUMAN'S ELECTION 


Place of Nominating Convention. Philadelphia 
Ballot on Which Nominated. . . . Ist 
Republican Opponent... .. . Thomas E. Dewey 
Dixiecrat Opponent. ...... J. Strom Thurmond 
Progressive Opponent... .. Henry A. Wallace 
Electoral Vote . -303 (Truman) to: 
189 (Dewey) 
39 (Thurmond) 
0 (Wallace) 
Popular Vote in. cos dace ewe. 24,105,694 (Truman) to: 
21,969,170 (Dewey) 
1,169,021 (Thurmond) 
1,156,103 (Wallace) 
Age at Inauguration.......... 64 
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THE WORLD OF 
—Ó— 
WORLD EVENTS 


1945 (May 7) The German surrender ended 
World War Il in Europe. 

1945 (Aug. 14) Japan surrendered, ending 
World War Il. 

1946 Communist leaders began the Cold 
War with the West. 

1947-1948 India, Pakistan, and Ceylon won 
independence in the British Common- 
wealth; Burma became a republic. 

1948-1949 An Allied airlift supplied block- 
aded West Berlin. 

1948 Israel became a republic in Palestine. 

1952 Elizabeth Il became Queen of England. 


* xX * * * x B 
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- The United States Flag had 48 stars 
7 throughout Truman's term of office. 


UNITED STATES EVENTS 


1945 Many wartime economic controls ended. 

1946 Congress created the Atomic Energy Commission. 

1947 Congress passed the Taft-Hartley Act after the 
President had vetoed it. 

1948 The Marshall Plan began giving economic aid to 
war-torn countries. 

1948-1952 Workmen renovated the White House. 

1948 Scientists began using cortisone to treat arthritis. 

1949 The United States and its allies set up the North 
Atlantic Treaty Organization (NATO). 

1950 Two Puerto Ricans tried to kill the President. 

1951 A Senate committee investigated U.S. crime. 

1951 Truman relieved General Douglas MacArthur as 
UN commander in Korea. 

1951 Americans saw the first nationwide telecast. 


Atlantic Treaty Organization (NATO) and_ helped 
group their armed forces to defend western Europe 
against aggression. General Dwight D. senhower 
served as the first supreme commander of NATO forces. 
Sec NORTH ATLANTIC TREATY ORGANIZATION. 

In his inaugural address, Truman called for “a bold 
new program for making the benefits of our scientific 
advances and industrial progress available for the im- 
provement and growth of underdeveloped areas.” In 
1950, Congress approved $25,000,000 for the first part 
of this Point Four Program (see Porr Four РкоскАМ). 
Late in 1951, Truman asked Congress to set up a new 
foreign aid program for communist-threatened coun- 
tries in Southeast Asia. Congress established the Mutual 
Security Administration to strengthen military defenses 
in many countries. Truman changed the emphasis of 
foreign aid from economic help to mutual security. He 
believed that if the nation’s allies were strong, America 
would be strengthened, too. See FOREIGN Атр. 


: í 
PRESIDENT TRUMAN. 
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The Berlin Airlift Marked the 

Early Stages of the Cold War. 
ANo 


Germany Surrendered Japan Surrendered 


* * * * * * * * 


U.S. population was 159,700,000 when 
Truman left office in 1953. No states 
entered the Union during his presidency. 


The Atomic Age opened when American forces tested the 
atomic bomb on July 16, 1945. Atomic bombs helped end 
World War Il, A hydrogen bomb was tested on Nov. 1, 1952. 


The Korean War. American 
and UN forces defended South 
- Korea against communist aggres- 

sion. U.S, industry turned out huge 
quantities of war materials. 


Unification put the armed forces 
under а single Secretary of Defense. 
Congress approved the plan in 1947. 


«o Ж бу 
Amendment 22 to the Constitu- 
tion limits the President of the 
United States to two four-year terms. 


The Philippines and Puerto Rico won independence _ 4s 
: from territorial status. The Philippines became a republic ge is 
in 1946, and Puerto Rico became a commonwealth in 1952. * | SR : : 
The United Nations was organized in San Francisco 
in 1945. The world organization had moved into 


permanent headquarters in New York City by 1952. 
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The Korean War began on June 25, 1950, when com- 
munist forces from North Korea invaded South Korea. 
Truman quickly decided to intervene to save South 
Korea’s independence. On June 27, he announced that 
the United States would help South Korea. While the 
United Nations began considering the problem, Tru- 
man sent American troops, planes, and ships into the 
fight. Congress cheered the announcement. The UN 
quickly approved sending troops of other nations to join 
South Korean and American units in the fight. 

General Douglas MacArthur commanded all UN 
forces in Korea. His troops brought most of Korea under 
UN control by October, 1950. But later that month, 
Chinese communist troops joined the North Koreans. 
‘Truman recognized the urgency of the situation and put 
the United States on a semiwar basis. MacArthur 
wanted to attack Chinese communist bases in Man- 
churia. But ‘Truman believed that the fighting must be 
confined to Korea, and not be allowed to spread into a 
possible global war. Truman became angry when Mac- 
Arthur made several public statements criticizing this 
policy. In April, 1951, Truman dismissed MacArthur, 
creating a nationwide furor. See KOREAN WAR. 

Problems at Home. The voters had elected a Demo- 
cratic Congress in 1948. It soon proved almost as un- 
cooperative in domestic affairs as the preceding Re- 
publican Congress had been. Southern Democrats 

joined conservative Republicans to defeat most of the 
President’s domestic proposals. The Democrats lost 
strength in the 1950 congressional elections. 

Charges of communist infiltration into the federal 
government, and of corruption in executive agencies, 
added to the President's concerns. Senator Joseph R. 
McCarthy of Wisconsin accused the Department of 
State of harboring communists. A House investigating 
committee made charges about other officials. The 
trials of Alger Hiss and of Ethel and Julius Rosenberg 
revealed that spies had stolen secret information and 
given it to Russian agents (see ROSENBERG, ETHEL С. 
AND Jurus). Truman set up a federal loyalty board to 
weed out subversives, and the Department of Justice 
prosecuted leaders of the American Communist party. 

Campaign of 1952. On March 29, 1952, Truman an- 
nounced that he would not seek re-election. *I have 
served my country long, and I think efficiently and hon- 
estly,” he said. **I do not feel that it is my duty to spend 


—— HIGHLIGHTS OF TRUMAN'S ADMINISTRATION — 


1945 (May 7) Germany surrendered to the Allies. 

1945 (July 16) The first atomic bomb was tested. 

1945 (Aug. 14) Japan's surrender ended World War II. 

1945 (Oct. 24) T'he United Nations was founded. 

1946 (July 4) The United States granted independence 
to the Philippines. 

1947 (May 15) Congress approved the Truman Doc- 
trine. 

1947 (June) Congress passed the Taft-Hartley Act over 
‘Truman’s veto. 

1947 (July) Congress unified the U.S. armed forces. 

1948 (April 2) Congress approved the Marshall Plan. 

1949 (April 4) The United States and 11 other nations 
set up the North Atlantic Treaty Organization, 

1950 (June 27) The United States sent forces to defend 
South Korea against communist aggression. 

1952 (July 25) Congress made Puerto Rico a self-gov- 
erning commonwealth, 
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another four years in the White House.” If Truman had 
been re-elected, he would have been the last President 
to serve more than eight years in office. Amendment 29 
to the Constitution, which became law in 1951, limits a 
President to two elected terms, or to one elected term if 
he has served more than two years of another President's 
term. The amendment did not apply to "Truman, so he 
could have run for re-election. Instead, he campaigned 
for the Democratic candidate, Governor Adlai Е, 
Stevenson of Illinois, who lost to Dwight D. Eisenhower. 


Elder Statesman 


"Truman left office on Jan. 19, 1953, and retired to his 
home in Independence. He published the two volumes 
of his memoirs, Year of Decisions in 1955 and Years of 
Trial and Hope іп 1956. Truman also continued his 
active interest in politics and in the Democratic party. 

After Truman left the White House, his friends 
collected funds to build the Harry S. Truman Li- 
brary and Museum in Independence. The library 
holds Truman’s papers and souvenirs. It was opened in 


1957 as part of the National Archives. ALLAN Nevins 
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Questions 


Why did Truman call his program “the Fair Deal"? 

Where did Truman mect his future wife? 

What were four of the Truman administration's most 
effective measures against communist aggression? 

How did Truman win an upset victory in 1948? 

What was Truman's most important decision? 

Why did ‘Truman call the Republican Eightieth Con- 
gress a “do nothing" Congress? 

What did the Truman Committee accomplish? 

Why did some Democrats feel that Truman would 
make a good vice-presidential nominee in 1944? 

What special provision of Amendment 22 to the Con- 
stitution applied particularly to Truman? $ 

Why was the Democratic vice-presidential nomination 
especially important in 1944? 


TRUMAN DOCTRINE. See Truman, Harry S. 


Courtesy ¢ . Art Gallery 


John Trumbull, above, paint- 
ed Death of Montgomery Be- 
fore Quebec, right. It displays 
his ability to capture spirited 
dramatic action. Trumbull found 
his major inspiration in the 
events and heroes of the Rev- 
olutionary War in America. 


TRUMBULL is the family 
name of an American colo- 
nial governor and his son, 
an American painter. 

Jonathan Trumbull 
(1710-1785) was governor 
of Connecticut during the 
Revolutionary period. He 
was the only prewar colo- 
nial governor to back the 
patriots. He supplied the 
Continental Army with 
food, clothing and muni- 
tions. This task kept him 
in close touch with Gen- 
eral George Washington (see BROTHER JONATHAN). 

‘Trumbull was born in Lebanon, Conn. He built up a 
business with Britain which failed just before war be- 
gan. The experience helped him later in supplying the 
patriots. He served in the legislature and as deputy 
governor before holding office as governor from 1769 to 
1784. In 1872, his state placed a statue of him in the 
Capitol in Washington, D.C. ROBERT J. TAYLOR 

John Trumbull (1756-1843) wanted to record the 
heroes and events of the Revolutionary War. Born in 
Lebanon, Conn., he attended Harvard University, and 
then went to London to study under Benjamin West. 
He returned to America in 1816, and was conamissioned 
to paint the four large murals of Revolutionary sub- 
jects that decorate the Capitol Rotunda in Washington, 
D.C. Among his works are portraits of Washington, 
Adams; and Jefferson. Several of his paintings, includ- 
ing the Death of Montgomery Before Quebec, hang in the 
Yale University Art Gallery. Jous D. Morse 

See also DECLARATION OF INDEPENDENCE (picture); 
HAMILTON, ALEXANDER (picture); HESSIAN (picture); 
REVOLUTIONARY WAR IN AMERICA (color picture). 

TRUMBULL, LYMAN. See LINCOLN, ABRAHAM (A 
Turning Point). 

TRÜMMELBACH, zz Yoox ul bahk, is a high waterfall 
in Bern canton, Switzerland. The fall drops 950 feet 
in five cascades. This makes it one of the highest water- 
falls in the world. 


Newberry Library 
Jonathan Trumbull 


МЕГ т 
Courtesy of Yale University Art Gallery 


TRUMPET is a treble brass wind instrument with a 
shallow-cupped mouthpiece. The greater part of its 
length is of small-bore cylindrical tubing. It has a rather 
abrupt flare of the bell. 

Its tone is sharper than that of the cornet, which is 
used more as a melodic instrument. The trumpet is best 
suited to the fanfare style, and is generally used in 
symphony orchestras. But both the trumpet and the 
cornet are also used in bands. Like the cornet and all 
other brass instruments except the slide trombone, the 
trumpet has three valve pistons. These pistons make 
it possible to produce all the notes of the scale. 

The known history of the trumpet without valves 
dates back to 2000 в.с. Early trumpets were probably 
natural horns of shell or bone. Снлвіхз B. RIGHTER 

See also CORNET. 


Ginn & Co. 
The B-Flat Trumpet Is Used in Orchestras and Bands. 


TRUMPET CREEPER. See BIGNONIA. 

TRUNDLE BED. See COLONIAL LIFE IN AMERICA 
(Colonial Furniture; picture, The Colonial Home). 

TRUNK. See TREE (The Parts of a Tree). 

TRUSS. See ARCHITECTURE (picture, Wood Truss); 
BRIDGE. 
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TRUST 


TRUST is a term used in economics to describe a large 
industrial monopoly. It may also refer to certain finan- 
cial arrangements concerning property ownership. 


Kinds of Trusts 


The Pool was the first and most common device used 
to restrain competition among manufacturers. It was an 
arrangement of concerns to fix the price of their product 
or to lower the price of their raw materials and supplies. 
Each concern gave certain powers to a central organi- 
zation that acted for them all. Pools are common in 
Europe, where they usually are called cartels. The early 
pools were unsuccessful because they could not stabilize 
prices or policy. Courts of law would not help them 
enforce their regulations because they were considered 
contrary to public policy. 

The Voting Trust was a restraining device industrial- 
ists turned to after pools proved unsuccessful. It con- 
trolled the affairs of a group of companies by obtaining 
the right to vote the stock in each concern. The stock- 
holders of the companies in such a combine assigned 
their stock to a board of trustees. The stockholders, in 
return for their stock, received trust certificates that could 
be transferred like ordinary stock. The Standard Oil 
Company used a voting trust in 1882, and other com- 
panies soon imitated its example. But voting trusts did 
not last long, because the courts held that they were 
unlawful. 

The Trust of the 1900's was sometimes formed through 
the organization of a holding company, or interlocking 
directorate, which acquired at least a majority of the 
voting stock of the concerns to be combined in the 
trust. The controlled companies were supposedly inde- 
pendent. But the holding company elected all the 
directors of the member concerns and controlled their 
management and operation. Other trusts took the form 
of a corporation which owned a group of companies. 
The early 190078 witnessed a powerful effort to monopo- 
lize industries. ‘Trusts organized during this period in- 
cluded the Standard Oil Company of New Jersey in 
1899, the United States Steel Corporation in 1901, and 
the International Harvester Company in 1902. 


Growth and Decline of Trusts 


Advantages. The growth of trusts was an outcome of 
the factory system, which made it cheaper to produce 
most goods on a large scale than on a small scale. But 
large-scale production had one serious drawback. Large 
investments of capital were needed to maintain such 
production, and the money could not easily be with- 
drawn. Competition for raw materials and markets 
became severe and resulted in lower profits. The elimi- 
nation of competition seemed to offer a means of in- 
creasing profits by controlling prices. Organizers of 
trusts hoped that they could achieve many savings in 
operating costs because of less competition. They also 
hoped for huge profits. 

Disadvantages. Trusts proved to be less efficient than 
their promoters claimed. Five factors worked against 
them. (1) Trusts were so large and had such varied prob- 
lems that they had difficulty finding able administrators. 
(2) The trust failed to get the best service from its leading 
officials. Many of these men had owned companies, and 
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disliked becoming employees. (3) Trusts sometimes ig- 
nored new inventions and improvements because they 
did not want to scrap expensive plants and equipment, 
(4) Trusts often had to make big expenditures in order 
to protect their menopoly. They needed an elaborate 
system of control and supervision, and sometimes had 
to buy out successful competitors. (5) .\ trust was a 
highly centralized organization. It deadened the en. 
thusiasm and initiative of minor officials and failed to 
use their capabilities. 

Trust Legislation. The federal government and most 
of the states have laws that forbid monopolistic com- 
binations of capital. The Sherman Antitrust Act of 1890 
prohibited combinations in the form of trusts. The 
government attacked the legality of alinost all the 
leading trusts during the administrations of Theodore 
Roosevelt, William Howard Taft, and Woodrow Wil- 
son. During this *trust-busting" era, the courts tried 
many trust cases, and found some trusts to be illegal, 
including the Standard Oil Company and the American 
‘Tobacco Company. Other trusts made agreements with 
the government before the cases were tried in court. 
They signed a consent decree, which forbade certain 
illegal practices. 

Two other legislative measures, passed in 1914, gave 
support to the Sherman Act. One created the Federal 
"Trade Commission, which received the power to con- 
duct investigations and to issue orders forbidding unfair 
methods in competition. The Clayton Act dealt with 
local price discrimination. It added to earlier legislation 
with provisions restricting holding companies and inter- 
locking directorates. 

The government has not abolished all trusts. Public 
service companies, such as railroads and utilities, and 
certain other industries may have some features of trusts. 
But the government allows them to function because 
their operations serve the public interest and because they 
operate under greater public control than soine private 
industries. During World War II, the government let 
some heavy industries adopt the methods of trusts in 
order to speed production of needed war materials. 
American companies are also legally permitted to take 
part in international cartels, such as those dealing in 
sugar and tin, by the Webb-Pomerene Act of 1918. 


Other Kinds of Trusts 


The word trust also means a property interest held 
by one person for anothers benefit. A  /ife-insurance 
trust holds money or securities in trust to pay premiums 
on insurance policies, and may collect money on the 
death of the person who is insured and invest it for the 
dead person’s beneficiaries. A trust fund holds property 
in trust. A person may arrange that, upon his death, his 
estate will be put in the hands of trustees. They super- 
vise the funds for the benefit of the inheritor. Some 
persons who do not rely on their own business abilities 
or do not have time to attend to their business affairs 
hire trustees to administer trust funds for them while 
they are alive. A trust company often administers such 
funds. See BANKS AND BANKING (Trust Funds); TRUST 
Company. JOHN ALAN APPLEMAN 


Related Articles in Wonrp Book include: 
Cartel Holding Company 
Corporation Monopoly 
Federal Trade Commission "Trustee 


TRUST COMPANY is a business organization that 
takes charge of funds or property belonging to private 
individuals or organizations. It may administer the es- 
tates of persons who have died, handle the business of 
foundations, or guard the financial interests of orphans 
or minors. See also BANKS AND BANKING. 

TRUST TERRITORY refers to an area administered by 
a country under the supervision of the United Nations 
(UN) ‘Trusteeship Council, The administering country 
has complete authority over the government in a trust 
territory. It agrees to administer the territory according 
to the principles of trusteeship set down in the UN 
Charter (see Unrrep Nations [Trusteeship Council]). 

All the trust territories, except Somaliland, were 
formerly mandates under the League of Nations (see 
MANDATED TERRITORY). After World War П, all man- 
dates not yet independent, except South-West Africa, 
became trust territories. Italian Somaliland became a 
trust territory in 1949 and an independent country in 
1960. The portion of Togoland administered as a Brit- 
ish trust territory became part of Ghana in 1957. French 
Togo and the French Cameroons gained freedom in 
1960. T'he British trusteeship of Tanganyika ended in 
1961. Western Samoa, previously administered by New 
Zealand, gained freedom in 1962. 

In the early 1960s, the trust territories and their ad- 
ministering countries were: Cameroons (Great Britain); 
Nauru (Australia); New Guinea (Australia); Mariana, 
Marshall, and Caroline islands (United States); and 
Ruanda-Urundi (Belgium). See the separate articles on 
these territories in WORLD BOOK. WitLiAM T. К. Fox 

TRUSTEE is a person or a corporation that holds or 
manages property for the benefit of another. A will, a 
deed, or a verbal statement may create a trust. These 
are called express trusts. 

A person named as trustee may decline to serve, but 
if he accepts, he cannot give it up without permission. 
He may be released only if all persons interested consent 
or if a competent court is willing to discharge him. 
Sometimes the deed creating a trust contains a provision 
under which the trustee may secure his release. 

A trustee must keep account of all money, collect 
debts, keep funds properly invested, and render an ac- 
counting at stated times to those for whom he is acting. 
Hc is liable for anything that results from his violation 
of the court's orders or from wrongful use of trust funds. 
Misappropriation of funds by a trustee is punishable as 
embezzlement. Trust companies and banks, as well as 
individuals, may act as trustees of cstates. 

In Great Britain, the office of public trustee was cre- 
ated in 1906. This officer may, if he thinks fit, act as the 
administrator of estates of small value, as a custodian 
trustee, or in the role of an ordinary trustee. 

Implied Trustees. A court may sometimes make one 
person trustee for another, when it feels that this is 
necessary to undo a wrong or to do justice. Such trusts 
generally are called implied, or, more specifically, con- 
structive or resulting, trusts. 

Other Trustees. An incorporated village has its legis- 
lative department, called the board of trustees, which is 
much like a city council or board of aldermen. Local 
laws enacted by the trustees are ordinances. Churches 
and other organizations may have trustees who hold 
title to the group's property. Many universities are 
governed by boards of trustees. Joun ALAN APPLEMAN 


TSCHAIKOWSKY, PETER ILICH 


TRUSTY. Sce Prison (Rehabilitation). 

TRUTCH, SIR JOSEPH WILLIAM. See BRITISH 
Corumsīta (Famous British Columbians). 

TRUTH, SOJOURNER 
(about 1790-1883), was the 
name used by ISABELLA 
HARDENBURGH, an Amer- 
ican Negro abolitionist and 
agitator for women's rights. 
Miss Hardenburgh was 
bom a slave in Ulster 
County, New York, about 
1790. She was freed under 
state law in 1827, and 
moved to New York City. 
After a religious experience, 
she took her new name, 
Sojourner Truth, and trav- 
eled in Ohio, Michigan. 
and Indiana urging abolition. She later worked in 
Washington, D.C., to improve living conditions for 
Negroes. EARLE E. CAIRNS 

TRUTH SERUM. See PENTOTHAL SODIUM. 

TRYON, WILLIAM. Sce NORTH CAROLINA (Interest- 
ing Places to Visit [Alamance Battleground; Tryon's 
Palace]). 

TRYPANOSOME, TRIP uh noh ѕонм, is a micro- 
scopic one-celled animal. It is a parasite in the blood 
and spinal fluid of man and other vertebrates. Some 
trypanosomes are parasites in plants. One kind causes 


Ameriean Museum of Natural History 


This Trypanosome Causes Sleeping Sickness. 


ү 

it 
Chicago Historical Society 
Sojourner Truth 


African sleeping sickness. Others cause Chagas’ disease 
and nagana, an African disease of animals. A шурапо- 
some is long and thin, with a whiplike extension at one 
end called a flagellum. The trypanosome also has a thin 
waving membrane which runsdown thelengthofits body. 
Many trypanosomes spend part of their lives in insects. 

Scientific Classification. Trypanosomes are in the family 
Trypanosomatidae. One that causes sleeping sickness is 
genus Trypanosoma, species gambiense. RALPH BUCHSBAUM 

See also Tsers FLY; SLEEPING SICKNESS (African 
Sleeping Sickness). 

TRYPSIN, TRIP sin, is a yellowish enzyme produced 
in the bodies of humans and many animals to aid in 
the digestion of proteins (sce ENZYME) In human 
beings. it is found principally in the pancreatic juice 
(see Pancreas). The digestion of proteins eaten by 
human beings begins in the stomach. It continues in 
the upper portion of the intestines, due to the action of 
trypsin. Still other enzymes finish the process of con- 
verting proteins to amino acids. W. Norton Jones, JR. 

See also DIGESTION; PANCREATIN. 

TSANA, LAKE. See LAKE TANA. 

TSANGPO RIVER. See BRAHMAPUTRA RIVER. 

TSCHAIKOWSKY, PETER ILICH. See TCHAIKOVSKY, 
PETER ILICH. 
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The Tsetse Fly is one of the most dreaded pests of Africa, This 
dangerous insect, which looks somewhat like an ordinary housefly, 
infects both animals and men with sleeping sickness. 


TSETSE, 7SET see, FLY is a two-winged fly of Africa, 
It carries the animal parasites that cause African sleep- 
ing sickness. These parasites are called trypanosomes. 

There are about 20 kinds of tsetse flies. Most of them 
attack man. The flies look somewhat like ordinary 
houseflies, but they are larger and fold their wings flat 
over their backs in such a way that the wings do not 
stick out at an angle, as they do on houseflies. The 
tsetse fly has a long beak, or proboscis, which it uses 
to pierce the skin of its victim. The fly sucks the blood 
of mammals. As it sucks the blood, it infects its victim, 

The tsetse fly transmits a deadly disease called nagana 
to cattle and horses. Sleeping sickness and nagana are 
spread in much the same way as malaria. The insect 
bites an animal or person who is already infected, picks 
up the germs, and infects the next person it bites. 

The flies usually cannot infect men or animals until 
the germs have lived in their bodies for several days and 
have passed through the stomach to their salivary 
glands, But then, for at least 96 days, the flies can trans- 
mit the parasites to anyone they bite. 

Tsetse flies breed slowly. The female tsetse fly 
does not lay eggs and it produces only one larva at a 
time. The larva is nourished during its growing period 
inside the body of the parent. When it is full-grown it 
is deposited on the ground, and becomes a pupa. 

Both male and female flies are active bloodsuckers, 
They are harmful chiefly along lake shores or river 
banks, making parts of Africa uninhabitable. People in 
the district of Lake Tanganyika try to kill the larvae by 
burning grass and brush which provide these creatures 
cover. Other methods include killing off the wild ani- 
mals which harbor the germs, and draining the swamps 
and marshes near which the flies breed. In 1948, a drug, 
antrycide, was developed to protect domestic cattle 
against nagana. 

Scientific Classification. The tsetse fly belongs to the 
family Glossinidae. The most dangerous fly is genus 
Glossina, species palpalis. G. morsitans carries Rhodesian 
sleeping sickness. Cart D. Duncan 

See also Fry (Flies That Harm Men); SLEEPING Sick- 
NESS; TRYPANOSOME. 

TSIMSHIAN, TSIM shih un, or CHIMMESYAN, chil, 
MAY sih un, INDIANS formed a wealthy group of 
Pacific Coast fishermen. They lived in many small 
villages along the Nass and Skeena rivers in what is now 
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British Columbia. The Tsimshian were the only Indians 
of the northern Northwest Coast to have tribal chiefs. 

The Tsimshian lived by fishing, hunting, and gather. 
ing wild plants. Their houses of large cedar beams and 


planks sometimes held seven to ten families, ruled bya 
house chief. Wealthy chiefs often had many slaves and 
servants. Each person had his place in a social class, 


Secret societies were also important. 

Tsimshian craftsmen made oceangoing canoes, totem 
poles, masks, rattles, boxes, and a great variety of small 
objects of wood, bone, and ivory. 


During the rgoo's, the Tsimshian Indians rapidly 
adopted the white man’s customs. Only fragments of 
their past way of life remain. But many persons in 


British Columbia still speak the 1 simshian Indian 
language. MELVILLE JACOBS 
See also INDIAN, AMERICAN (Northwest ( ‘oast Indians), 
TSINGTAO, ching dou (pop. 916,800). is one of the 


most important ports and manufacturing cities in 
China. It is in Shantung Province, midway between 
Shanghai and Peking. For location, scc CHINA (color 
map). The city was built by the Germans, who forced 
China to give them certain privileges there in 1897. 
The Germans developed the port and nearby coal 
mines. In 1914, after World War I began, Japan took 
the city from the Germans. In 1915 Japan forced China 


to give Tsingtao to the Japanese, The Japanese owned 
and operated large cotton textile mills in Tsingtao. But 
at the Washington Conference of 1922, Japan agreed 
to return Tsingtao and Shantung to China. In 1938 
the Japanese again took Tsingtao. They kept the city 
until the end of World War II. THEODORE Н. E. CHEN 

TSUSHIMA, BATTLE OF. Sec Navv (Famous Sea 
Battles of History). 

TU B'SHEBAT, ТОО buh shuh VA T, is a Jewish arbor 
day on the 15th day of the Hebrew month of Shebat. It 
is sometimes called “the New Year for trees.” In ancient 
times, the people of Palestine celebrated Tu B'Shebat 
by planting a cedar sapling for a male child born in 
that year, and a cypress sapling for a girl child. Today, 
school children in Israel go on outings and plant tree 
saplings on Tu B’Shebat. 

Jews throughout the world celebrate the day by 
donating funds to plant trees in Israel, and by reciting 
special blessings. LEONARD C. MISHKIN 

TU CHIN (activec. 1465-c. 1487) was a Chinese painter 
of the Ming Dynasty He Specialized in scroll 
landscapes. One of his works, Wandering in the Moon- 
light, appears in color in the PAINTING article. 

TUAMOTU, 700 ah MO too, ISLANDS are an island 
group in the South Pacific, about 3,000 miles southeast 
of Honolulu. For location, see Pactric OCEAN (color 
map). The Tuamotu group is made up of 75 atolls and 
teef islands. The islands stretch across almost a thou- 
sand miles of water. They have many dangerous sunken 
reefs. The Tuamotu Islands cover an area of about 310 
square miles, and have a population of about 6,700. 
Polynesians live there. Pearls and copra are the chief 
source of income. 

In 1606, the Spanish navigator Pedro de Queirós dis- 
covered the archipelago. A native king ruled the islands 
until 1881, when France annexed them. They are gov- 
erned from Papeete, Tahiti. EDWIN Н. BRYAN, JR: 

TUAREG. Sce BERBER. 

TUATARA, or TUATERA. See REPTILE, 


Pan-American Band Instrument Co. 


The Deep, Mellow Tone of the Tuba furnishes the bass 
accompaniment for the higher-pitched instruments of the band. 


TUBA, or BASS HORN, is the largest of the cupped- 
mouthpiece brass instruments. It also has the lowest 
pitch. Musicians use it mostly in bands, but sometimes 
they also use it in orchestras. The brass basses, as they are 
called, come in different shapes, but are usually circular 
in design. One kind is upright, with the bell turned 
either upward or forward. The helicon and sousaphone 
models have bell joints of various shapes. They rest on 
the player’s shoulder. Basses, as used in a band, supply 
the lowest harmonic part. They also are often used in 
music that is heavily rhythmic, Sometimes they carry 
bass melodies. CHARLES B. RIGHTER 


TUBERCULOSIS 


TUBAL-CAIN was a metal smith of ancient times. He 
appears in many stories and legends and is often called 
the father of all workers in brass and iron. 

TUBE. See ErgcrRoNics (Vacuum Tubes; Gas-Filled 
Tubes); Каро (Vacuum Tubes); TELEvision (Kine- 
scope; Other Receiver Parts; The Color TV Receiver). 

TUBE. See LONDON (Transportation); SUBWAY. 

TUBE, PNEUMATIC. See PNEUMATIC TUBE. 

TUBE FOOT. See ECHINODERM. 

TUBER is the thick, enlarged part of a stem that grows 
underground. The potato is the best example of the 
tuber. The tuber stores the food, usually starch, for the 
plant. It has small scalelike leaves and tiny buds 
known as eyes. These eyes sprout new plants, which 
obtain their food from the tuber until their own roots 
and leaves are formed. The Jerusalem artichoke is 
another example of a tuber. See also ARTICHOKE; 
РотАТО. WILLIAM С. BEAVER 

TUBERCULOSIS, /уоо BUR kyoo LOH sis, is a serious 
infectious disease that requires many months or years 
to cure. It is also called phthisis, consumption, and TB. It 
was once known as the white plague because it was so 
widespread and deadly. 

Anyone can get tuberculosis, if the germs enter his 
body. The disease occurs in young and old, rich and 
poor alike. Even animals may develop tuberculosis, and 
special kinds of this disease are often found in cows, 
birds, and fish. Most people can recover from tubercu- 
losis if they are given proper care and treatment. Once 
recovered, the person can return to a full, productive 
life. Climate makes no difference in his continued 
health or in his recovery. 


How Tuberculosis Attacks the Body 


Tuberculosis is caused by a rod-shaped organism 
called the tubercle bacillus (see ВАСТЕКІА). This germ was 
first described in 1882 by Robert Koch, the German 
physician (see Косн, ROBERT). It belongs to a group of 
one-celled organisms known as mycobacteria. 

The Germ. The tubercle bacillus is so tiny that it can 
be seen only under a microscope. It looks like a straight 
or slightly curved stick. These tiny bacteria cannot 
move themselves. But they ride easily on dust particles 
or in the air. They live in a fatty, waxy capsule, or walled 
case, which covers and protects them like a suit of 

General Electrie X-Ray Corp. 
» co NA 


А 
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Tuberculosis can be detected 
quickly by the X ray. The chest 
X ray shows tubercular spots on 
the lungs. This type of machine 
takes X rays on a strip of roll 
film. Hundreds of pictures can 
be taken quickly and developed. 
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armor. Therefore, they are almost indestructible under 
ordinary conditions. Their two great enemies are light 
and heat. Exposure to either of these agents will soon 
kill them. 

The Germ’s Invasion. Contaminated food or milk 
can cause tuberculosis, But scientists believe that most 
of the germs that cause the infection are breathed in 
with air or dust. The germs are often spread by persons 
who have pulmonary, or lung, tuberculosis. When these 
people cough, millions of droplets of moisture that con- 
tain the germs are forced out into the air. Then other 
persons breathe in the air-borne germs. Germs that 
enter the body in this way usually settle in the lungs. 

The Body's Defense. When the germs invade the 
lung tissue, the body's defenses set to work. White 
cells, the body's germ fighters, surround the invaders 
and try to destroy them. At the same time, the body 
builds a wall of cells and fibers around the germs to 
encapsulate, or confine, them. This wall becomes a 
small, hard lump, or tubercle, and it is from this that 
tuberculosis gets its name. As long as the capsule walls 
remain unbroken, the germs can cause no further harm. 

This first invasion of germs and the subsequent 
walling-off of the germs is called a primary infection. 
Persons with primary infections may never know that 
tuberculosis germs ever entered their bodies. They 
develop no signs of the disease. But X-ray examina- 
tions usually show the tiny prisons as dark “spots.” 

But the germ fighters cannot always fight off all the 
germs that attack. In such cases, the infection progres- 
ses and develops into an active or “open” one. 

"Tuberculosis germs may attack other portions of the 
body than the lungs. When the invading germs infect 
the skin, the condition is known as /upus (see Lupus). 
Tuberculosis of the lymph glands is known as scrofula 
(sce Scroruta). The germs may also infect bones and 
joints. 

Spread of the Disease. As the bacilli grow and multi- 
ply in the lung, they invade new cells and the area of 
lung tissue they occupy becomes larger. The tissue 
cells die, and the whole area becomes soft. Finally, the 
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Diseased eee 
Area 


Tuberculosis is a Serious in- 
fectious disease caused by tiny 
rod-shaped organisms called 
tubercle bacilli, The germs 
lodge in the lungs where they 
destroy the tissue, Doctors 
often use X-ray pictures, far 
left, to diagnose the disease, 


Tubercle 
Bacilli Р 


soft tissues liquefy and the liquid material is coughed 
up, leaving a small cavity, or hole, in the | ing. 


Symptoms of tuberculosis are varied. Ui fortunately, 
the early symptoms are often so slight that the infection 
may not be discovered until many cavities have been 


formed. Usually the person first notices a slight dry 
cough. He also may notice that his temperature rises 
late in the afternoon. Often he thinks hc just has an 
ordinary cold, but the symptoms persist. Soon he has 
almost constant fever, and sweats a great deal at night. 
He loses much weight. He begins to complain of pain 
in his chest and eventually his coughing produces acute 
hemorrhages of bright red blood from the lungs. By 
this time, the disease is well advanced and death may 
result from the hemorrhages or from exhaustion. How- 
ever, because of the advances in diagnosis and treat- 
ment of tuberculosis, relatively few persons now reach 
these final stages. [ 


Diagnosing Tuberculosis 


Because the early symptoms of tuberculosis are so 
vague, doctors use various ways to help diagnose the 
disease. X-ray examinations, physical examinations, 
and laboratory tests are important aids to the doctor. 
However, he never makes his decision on the basis of 
one of these. Usually he employs all the available tests 
before he makes his final diagnosis. 

X Ray. Doctors use X-ray pictures to find out if the 
lungs are healthy. Even though a person feels quite well, 
he should have his chest X rayed at least once a year. 
Local hospitals, clinics, health departments, and tuber- 
culosis associations often make arrangements for X-ray 
examinations. 

Physical Examinations should be done at least once 
a year. A doctor gives a complete physical examination 
in the interest of his patient’s general health. Frequent 
examinations allow him to find disease symptoms early, 
when they are easiest to treat, 

Laboratory Tests. Physicians use laboratory tests to 
determine whether a person has tuberculosis, and 
whether it is progressing. Various laboratory tests aid 


in this. For example, the sputum, or material produced 
by coughing, is carefully examined in the laboratory to 
find out if it contains disease germs. 

Skin Tests. Sometimes skin tests are used to diagnose 
tuberculosis. They are particularly helpful in identify- 
ing the inactive primary infections. 7uberculin skin 
tests are often given. Tuberculin is the concentrated 
broth medium on which some tubercle bacilli have 
been grown in the laboratory. A small amount of tuber- 
culin is introduced into the skin. If the person has ever 
been infected with the tubercle bacillus, the skin in the 
exposed area becomes red and hot. This reaction of the 
skin is called an inflammatory reaction. Persons in whom 


such reactions occur need not necessarily have active 
tuberculosis. All persons with either active or arrested 
tuberculosis react to this test. 


Treatment 


Rest. When the body tries to keep up with limiting 
the work of the tuberculosis germs, it calls upon all its 
resources. Any activity that makes extra work for the 
body takes away from its germ-fighting ability. There- 


fore, rest is an important part of treatment. 
Sometimes complete rest in bed is necessary, so that 
the patient uses up the least amount of energy. Rest 
also means mental rest, a relief from worry. Fretting and 
worry use up energy that the body needs. Such com- 
plete rest can best be obtained in a hospital. Special 


hospitals, called sanatoriums, are equipped to care for 
persons with tuberculosis. They have special facilities 
for giving the long-term care necessary and for prevent- 
ing the spread of germs. 

Surgery. Although rest is one of the main treatments 
for tuberculosis, it is sometimes necessary for the infected 
lung itself to get additional rest. One way to do this is 
for the doctor to inject air into the space between the 
tissue walls that cover the lung. This is called pneumo- 
thorax. The air acts as a cushion for the lung, allowing 
it to shrink so that the disease cavities become smaller 
and can heal more quickly. Another method for resting 
the lung is called pneumoperitoneum. In this method, air 
is introduced into the abdominal cavity just below the 
diaphragm. The injected air limits the movement of the 
diaphragm, which normally acts as a pump for the 
lungs (see CHEST; DıaPHRAGM). Sometimes surgeons 
remove ribs to allow the lung to shrink. Or, they may 
remove the discased section of a lung. 

Drugs. Doctors have found that streptomycin, an 
antibiotic, slows the growth of the tubercle bacillus, 
although it does not kill the germ (see STREPTOMYCIN). 
They found that another drug, called éso-nicotinic acid 
hydrazid (INH), would also stop the growth of the tuber- 
culosis germ. A third drug, para-aminosalicylic acid 
(PAS), helps the action of the other drugs. 


Prevention 


In spite of the progress in treatment, tuberculosis has 
not been completely conquered. Each year many new 
cases are reported, although the death rate from tuber- 
culosis continues to decrease because of improved 
hygiene, early diagnosis, and development of new drugs. 

A vaccine to help prevent tuberculosis has been de- 
veloped. This vaccine, called BCG, contains the living 
tubercle bacilli (see Bcc). But their disease producing 


ability has been reduced by treating them first in 


TUCK, FRIAR 


laboratories. Vaccination with BCG increases the 
body’s resistance to tuberculosis infection. 

See also DisEAsk (table, Main Contagious Diseases); 
TRUDEAU, EDWARD LIVINGSTON; TUBERCULOSIS Asso- 
CIATION, NATIONAL. 

TUBERCULOSIS ASSOCIATION, NATIONAL en- 
courages the study and prevention of tuberculosis. The 
association includes about 3,500 members and more 
than 2,900 affiliated associations. It serves as a clearing- 
house for information and advice about tuberculosis. 
It publishes literature on tuberculosis control, and sup- 
ports research through grants-in-aid. The local associa- 
tions conduct an annual Christmas Seal sale to raise 
funds for their work. Six per cent of the money goes to 
the association. The organization has headquarters at 
1790 Broadway, New York 19, N.Y. Its publications 
include Tuberculosis Abstracts, a Bulletin, and the month- 
ly American Review of Tuberculosis. 

TUBEROSE, 7YOOB конг, is a dainty plant of the 
amaryllis family. It grows in tropical America and Asia. 
The tuberose has been described as “a lump of cloying 
sweetness.” It has a heavy, almost sickening fragrance. 
It grows from tubers and is 
raised in both gardens and 
hothouses. The tuberose is 
not related to the rose, but 
to the agaves of Mexico. 
The slender stem springs 
from a tuberous rootstock, 
and often grows 3 feet high. 
It bears clusters of funnel- 
shaped, waxy-white blos- 
soms near the top of the 
stem. Lower down, it has 
eight sword-shaped leaves. 
The name comes from the 
tuberous rootstock, not 
from the fact that it looks 
like a tube-shaped rose. 

At one time, the flower 
was popular. It is now cul- 
tivated mainly for use in 
perfumes and toilet prep- 


Асмеѕ FAHY 


J. Horace McFarland 


arations in France, Italy, 
Switzerland, the Cape of 
Good Hope Province in 
South Africa, North Caro- 


Tuberoses have beautiful 
flower spikes at the tips of 
long graceful stems. They are 
extremely fragrant. 


lina, and New Jersey. Fac- 

tories at Grasse, France, use 80,000 pounds of tuberose 
flowers each year to make perfumes and scented toilet 
articles. 

Scientific Classification. The tuberose belongs to the 
family Amaryllidaceae. It is genus Polianthes, species 
tuberosa. DONALD WYMAN 

TUBMAN, WILLIAM V. 5. (1895- — ), became presi- 
dent of the West African state of Liberia in 1944. 
Educated in Liberia, he became a lawyer, and later a 
senator and associate justice of the Liberian Supreme 
Court. As president, he worked for greater progress in 
health, agriculture, and education. His American- 
Liberian forebears came from the state of Georgia. 
Tubman was born at Harper, Liberia. T. Warrer WALLBANK 

TUCK, FRIAR. See Friar TUCK. 
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Tucson Chamber of Commerce 
Tucson, Ariz., lies in a broad desert valley that is ringed by 
rolling foothills. Jagged mountain peaks rise in the distance, 


TUCSON, too SAHN, or TOO sahn, Ariz. (pop. 
212,892: alt. 2,390 ft.), is one of the oldest towns in the 
United States. It was originally an Indian village 
called Stook-zone, meaning water at foot of black moun- 
tain. Spanish settlers arrived in the area in 1776. Tucson 
officially became part of the United States with the 
Gadsden Purchase of 1854. Tucson served as the capital 
of the Arizona Т. erritory from 1867 to 1877. For loca- 
tion, see ARIZONA (color map). 

The city's dry desert air and winter sunshine make it 
a popular health and winter resort, It grew 368 per cent 
between 1950 and 1960, from 45,454 to 212,892. 
Tucson is the home of the University of Arizona and 
of Davis-Monthan Air Force Base. The industries of 
Tucson include electronics and aircraft production. 
Tucson is the seat of Pima County and has a council- 
manager form of government. 

TUCUMÁN, roo koo MAHN (pop. 194,166; alt. 
1,500 ft.), the most important industrial city in northern 
Argentina, is the capital of the province of Tucumán. 

A center for agriculture, lumbering, and manufac- 
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TUDOR, HOUSE OF. Tudor is the name of the fam- 
ily that ruled England from 1485 to 1603. The first of 
the Tudor rulers, Henry VII, won his crown at the 
battle of Bosworth Field, which ended the Wars of the 
Roses. He claimed the throne through his mother, Mar. 
garet Beaufort, a descendant of King Edward III. 
Henry restored order to England after the long period 
of civil war, and made that nation a major power 
in Europe once again. 

His son, Henry VIII, continued his policies. Henry 


VIII broke all ties between England and the Roman 
Catholic Church. He was succeeded {irst by his son, 
Edward VI, and then in turn by his daughters, Mary I 


and Elizabeth I. The reigns of Edward and Mary were 
short and unhappy because of civil unrest foreign wars, 
and religious disturbances. Under Elizabeth, however, 
England once again enjoyed the strong rule typical of 
the Tudors. At her death in 1603, the crown passed to 
King James VI of Scotland, the great-grandson of 
Henry УП” oldest daughter. He was the first Stuart 
king of England. W. М. SOUTHGATE 

Sce also ENGLAND (History); HENRY (VII, УШ. 

TUDOR STYLE. See FURNITURE (Tudor-! ;lizabethan). 

TUESDAY is the name of the third day of the week. 
Its name comes from Tiu, or Tiw, the old Anglo-Saxon 
form of Tyr, name of the Norse god of war. Tyr was the 
son of Odin, or Wodin, for whom Wednesday was 
named. The French call Tuesday Mardi, derived from 
Mars, name of the Roman war god. In the Church 
calendar, Shrove Tuesday occurs on the ‘| uesday before 
Lent. It was so called because confessions were heard 
especially on that day, and the priest shrived, or shrove, 
the penitent (that is, gave him absolution). See also 
Surove TUESDAY; WEEK, 

TUFA. Scc LIMESTONE, 

TUFTS UNIVERSITY is à privately controlled school 
at Medford, Mass. It includes undergraduate colleges 
of liberal arts for men, Jackson College for women, 
and the college of engineering. There is also a college 
of special studies which combines professional training 
with a liberal arts education. The graduate schools 
include the Crane Theological School, the Graduate 
School of Arts and Sciences, and the Fletcher School of 
Law and Diplomacy. Schools of medicine and dentistry 
arc located in downtown Boston. Tufts was founded in 
1852. For enrollment, see UNIVERSITIES AND COLLEGES 
(table). Nis YxGvE WESSELL 

TUG OF WAR. Sce Game (Tug of War); Елмпу (A 
Tug of War). 

TUGBOAT, or TUG, is the locomotive of shipping. 
An important part of these small, sturdy boats is the 
steam or diesel engine. Engines of harbor tugboats have 
enough power to tow large ocean liners and freighters 
into port. Harbor tugboats range from 65 to 80 feet 
long, and are driven by engines with as much as 1,900 
horsepower. The tugboats used on inland lakes and 
rivers tow long lines of barges loaded with heavy car- 
goes. Engines of about 900 horsepower propel the tugs 
of inland waters. Tugs may tow vessels from the back, 
the front, or side. WILLIAM W. ROBINSON 

See also Gur IxrERGOASTAL WATERWAY (pictures). 

TUGELA FALLS, too GAY luh, are on the Tugela 
River in the Province of Natal, Union of South Africa. 
Often called Hart's Hints Farts, they are among the 
world’s highest falls. The chief fall is 1,350 feet high. 


GRACE HUMPHREY 


TUILERIES, TWEE ler iz, or TWEEL RE, a famous 
royal palace, stood on the right bank of the river Seine 
in Paris. During the French Revolution, mobs forced 
Louis XVI and his family to live there instead of at 
Versailles. In 1792, the mobs killed Swiss guards who 
tried to defend the royal family at the Tuileries. For a 
time, the Convention of the Revolution held its sessions 
in the ‘Tuileries. Napoleon made it his home, and it 
served as the royal residence after the Restoration. 

Catherine de Médicis began the building of the pal- 
ace in 1564, but it was not completed until the 1600's. 
It formed a long, narrow band of buildings with high 
roofs and dormer windows. At one end it joined the 


Louvre. The famous Tuileries gardens covered 75 
acres on the west side of the palace grounds. Supporters 
of the Commune destroyed most of the palace in 1871, 
but the garden is still popular. G. Hotes PERKINS 


TULANE, PAUL.See Louistana(FamousLouisianians). 
TULANE UNIVERSITY OF LOUISIANA is an inde- 
pendently controlled school in New Orleans, La. It has 


a college of arts and sciences for men, Newcomb Col- 
lege for women, and various coeducational schools, 
including those of law, medicine, social work, architec- 
ture, business administration, engineering, and the 


graduate school. It also has a junior-year program of 
study abroad and special courses in Latin American 
studies, comparative law, and topical medicine. The 
school colors are olive and sky blue. Athletic teams are 
called the Green Wave and the school song is *Roll On, 
Green Wave.” Tulane was founded in 1834 as the 
Medical College of Louisiana. In 1884, officials named 
the University in honor of Paul Tulane, a New Orleans 
merchant. For enrollment, see UNIVERSITIES AND Cor- 
LEGES (table). M. M. KREEGER 

TULAREMIA, тоо luh REE mih uh, or RABBIT FEVER, 
is an infectious disease of certain animals that can be 
carried to man, Tularemia is caused by a microbe, Pas- 
teurella tularensis. It was first reported in Tulare County, 
California, in 1g11. Men catch this disease by handling 
the bodies of infected animals such as squirrels, rab- 
bits, and rats, Sometimes they catch it through insect 
bites. Tularemia causes a fever that comes and goes, 
and lasts several weeks. The lymph glands become 
swollen around the bite, and often form pus. Treat- 
ment of tularemia for the relief of symptoms should be 
prescribed by a physician. No single remedy cures the 
disease, but doctors report some success with the drug 
streptomycin. 

TULE-REED. See CATTAIL. 

TULIP is a lovely, graceful garden flower which came 
from Southern Europe and Asia. Tulips now grow in 
many other parts of the world, but we associate them 
most with The Netherlands. 

The tulip blooms in the spring. Tulips grow from 
bulbs, and the leaves and flower stems grow directly 
out of the bulb. The stem usually grows more than 2 
feet high, but in some dwarf varieties is about 3 inches 
tall. The tulip usually develops only one large, bell- 
shaped flower at the tip of its stem. 

The flowers may be either single or double. They 
usually grow erect on the stem. They may be almost 
any color. Some of them become streaked with other 
colors because of virus diseases which affect the color 
but not the health of the plants. 

Gardeners usually plant tulip bulbs in autumn. They 


TULIP 


require a well-drained, loamy soil of average richness. 
Usually only professional growers or experimenters 
grow tulips from seed, because the seed does not pro- 
duce a flowering bulb for three to seven years. 

There are more than 45 different species of tulips, 
and thousands of varieties. Almost all the cultivated 
kinds of tulips were developed from a tulip of Asia 
Minor which was brought to Vienna from Constanti- 
nople (now Istanbul) in the 1500’s. The name tulip 
comes from a Turkish word which means turban. The 
beautiful blossoms look a little like turbans. Popular 
garden varieties of tulips, differing in shape and bloom- 
ing dates, include the Darwin, the Cottage, and 
several fringed varieties. 

After the tulip was brought to Europe, it became the 
most fashionable flower in both England and Holland. 
Interest in the flower developed into a craze in Holland, 
called the tulipomania, between 1634 and 1637. Indi- 
vidual bulbs sold for huge prices. People invested their 
money in tulips as American businessmen might in- 
vest in steel or oil. Many persons lost fortunes in the 
tulip market, and finally the government was forced to 
regulate the trade in bulbs. 

Tulip cultivation is an important industry in The 
Netherlands today. It is also important around Holland, 
Mich., and in other parts of the United States. Millions 
of bulbs are produced every year. The Dutch growers 
produce nearly 2,000 different varieties. Many new spe- 
cies were recently discovered in Turkestan. They have 
been taken to Europe, and now tulips of all kinds are 
grown more widely than ever in both Europe and 
America. Some lovers of rare flowers grow various wild 
tulips from Asia. These look beautiful in rock gardens. 

Scientific Classification. Tulips belong to the family 
Liliaceae. They are classified as genus Tulipa, species 
gesnerians. ALFRED C. HOTTES 

See also FLower (color pictures, Flowers in Festivals 
and Customs; Spring Garden Flowers); PLANT (color 
picture, Some Members of the Lily Family); Seco Ілу. 


Graceful Tulips herald spring in many parts of the world. 
The single-flower variety, left, and fringed Fantasy variety, 


right, brighten flower gardens with their brilliant colors. 
Ewing Galloway; J. Horace McFarland 


TULIP TREE 


TULIP TREE, also called yellow-poplar and tulip poplar, 
is the tallest broad-leaf tree in the eastern United States. 
In forests, it may reach a height of 200 feet, and its 
trunk may be 5 to 10 feet thick at the base. One of the 
most valuable of the North American hardwoods, it 
grows from New England southward to Florida and 
westward to Arkansas. It is the state tree of Indiana, 
Kentucky, and Tennessee (see the color pictures with 
these state articles). 

The showy yellow blossoms of the tulip tree resemble 
tulips, and are an important source of nectar for bees. 
Its leaves are smooth, notched, long-stemmed, and 
graceful. The sapwood, or outer wood, is whitish. The 
heartwood, or inner wood, is sunshine yellow to pale tan. 
The wood is easily worked, and is used chiefly for furni- 
ture, veneer, boxes, and baskets. 

Scientific Classification. The tulip tree belongs to the 
magnolia family, Magnoliaceae. It is genus Liriodendron, 
species tulipifera. T. EWALD MAKI 


The Flowers of the Tulip Tree Resemble Tulips. 


J. Horace McFarland 


TULL, JETHRO (1674-1741), an English gentleman 
farmer, introduced many new farming methods. In his 
day, farmers sowed the seed by throwing it by hand. 
Tull regarded this practice as both wasteful and un- 
certain. So he invented a drill for boring straight rows of 
holes into which he dropped the seed. He also claimed 
that farmers could keep their soil fertile by frequent 


hoeing. His ideas were adopted slowly. He was born 
in Berkshire, and was educated at St. John’s College 
Oxford University. Tull traveled in F: tance and Italy 
to observe farming methods. He wrote Horse-hoeing 
Husbandry, published in 1831. З 

See also AGRICULTURE (The Agricultural Revolution). 

TULLE, tool, is a general term for fine silk or rayon net. 
The sofi, sheer tulle fabrics drape gracefully. Dress- 
makers generally use the cloth to make wedding veils 
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and formal gowns. Tulle is named for the city of Tulle 
in western France. 

TULLIUS. See Servius TULLIUS. 

TULSA, Okla. (pop. 261,685; alt. 804 ft), has been 
called the Oil Capital of the World since the 1930's, Over 
700 petroleum companies are headquartered in Tulsa, 
the second largest city in Oklahoma. It lies on the 
Arkansas River about 120 miles northeast of Oklahoma 
City in the center of oil- and gas-producing areas, For 
location, see OKLAHOMA (color map). 

Cultural Life. The city is the home of the University 
of Tulsa; Benedictine Heights College; Monte Casino 
and Holland Hall, which are both preparatory schools 
and junior colleges for girls; and Cascia Hall, a prepara- 
tory school and junior college for boys. Philbrook Art 
Center has a fine collection of paintings. The Gilcrease 
Foundation has developed an Indian museum, library, 
and art gallery. Tulsa also has a philharmonic orchestra. 

Industry. Tulsa is the control center for more than 
one fourth of the nation's petroleum industry, which 
includes producers, manufacturers, and distributors. 
The manufacturing center of Oklahoma, Tulsa has 
more than 600 industries. An aircraft manufacturer and 
a national airline are Tulsa's largest employers. The 
city provides a market for the nearby rich agricultural 
area and for purebred beef cattle. It is also a center for 
pecan shelling and marketing. 

History. Tulsa, formerly called “J ulsey town," began 
as an Indian village around 1880, and was incorporated 
as a town in 1896. Tulsa grew slowly until 1901 when 
the first oil was discovered at nearby Red Fork. In 1902 
Tulsa was chartered as a city, and in 1908 it adopted a 
commission form of government. It is the seat of Tulsa 
County. Joun W. Morris 

TULSA, UNIVERSITY OF, is a privately controlled co- 
educational school at Tulsa, Okla. The University of 
Tulsa has colleges of liberal a music, petroleum 
sciences and engineering, business administration, and 
law, and a graduate division. It grants bachelor’s, mas- 
ter’s, and doctor’s degrees. It has an Air ROTC unit. 
It also owns and operates a radio station. The Down- 
town College is in the business district of Tulsa. The 
university is affiliated with the Southwestern Art As- 
sociation. The University of Tulsa was founded in 1894 
as Henry Kendall College at Muskogee, Indian Terri- 
tory. It moved to Tulsa in 1907. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). BEN С. HENNEKE 

TUMACACORI NATIONAL MONUMENT is a 10.15- 
acre site at Pima, in southern Arizona. The site con- 
tains a Catholic mission building that commemorates 
the introduction of Christianity to the region. Father 
Kino, a Jesuit priest, visited the Spanish mission in 
1691. The site became a national monument in 1908. 

TUMBLEBUG is the name of a beetle that eats de- 
cayed material. People call this type of insect a scaven- 
ger. The tumblebug, also called dung beetle, rolls together 
a large ball of dung and lays its egg in it. It buries this 
ball in the ground. The egg develops into a larva 
which eats the decayed material. The tumblebug gets 
its name from the fact that it often tumbles as it rolls 
these large balls of dung. 

Scientific Classification. The tumblebug belongs to the 


family Scarabaeidae. It is genus Phanaeus, and species 
carnifex. К. E. BLAGKWELDER 


See also SCARAB. 


Balls of Tumbleweed bounce along the prairies in the western 
United States and often pile up against barbed-wire fences. 


TUMBLEWEED is the popular name for several plants 
that «row in the prairie and plains regions of the United 
States. These plants develop rounded tops, and in 
autumn they wither and break off at the ground level. 
The dried plants are then carried or tumbled about by 
the wind, like great, light balls. They scatter their seeds 

ıt over the plains, and are considered great pests by 
ers and ranchers. Tumbleweeds often pile up 
against barbed-wire fences or fill small gullies. The 
common tumbleweeds include the so-called Russian 
thistle and one member of the amaranth family. All 
tumbleweeds are annuals, and grow from seed to 
maturity each year. 


Scientific Classification. The Russian thistle belongs to 
the family Chenopodiaceae. It is genus Salsola, species kali, 
variety tenuifolia. The amaranth belongs to the family 
Amarantaceae, It is Amarantus albus. ARTHUR CRONQUIST 

TUMBLING. See ACROBATICS. 

TUMBOA. See WELWITSCHIA. 

TUMOR, ТООМ er, is a swelling or abnormal growth 
of tissues in the body. Tumors are also called neoplasms. 
Some tumors are benign. They limit themselves to a cer- 
tain region and do not spread elsewhere in the body. 
Once they are removed, they usually do not grow again. 
Other tumors are malignant. These can grow again even 
after they have been removed. They can spread 
throughout the body, often destroying other tissues. 
Cancer is a malignant tumor (see CANCER [How Cancer 
Spreads]). Only a doctor can decide whether a growth 
is benign or malignant. 

Tumors may grow from any kind of tissue in the 
body. They may develop in the skin, in muscles, nerves, 
blood vessels, bones, or any organ. A well-known tumor 
is the mastoid tumor, which grows over the mastoid 
process just behind the ear (see MasrOID). 

Tumors are often named after the tissue from which 
they grow. For example, a lipoma is made up of lipid, 
or fat, tissue. Gliomas, or nerve-tissue tumors, are made 
up of glia, the peculiar branched cells that support the 
nerves, Perhaps one of the best-known tumors is the 
hematoma, or blood tumor. These sometimes occur as 
“black and blue” swellings in the skin. 

Cancer, or carcinoma, is a malignant tumor. Cancer 
of the bones and cartilages is known as sarcoma. Leuke- 
mia is cancer of the blood. E. CLINTON TEXTER; Јк. 

See also Biopsy; CANCER; LEUKEMIA; MALIGNANCY. 


TUNA 


TUMPLINE. See INDIAN, American (Transportation). 

TUNA is a kind of prickly pear. See PRICKLY PEAR. 

TUNA, or TUNNY, belong to a group of fishes that 
include the mackerels, horse mackerels, and bonitos. 
Tuna rank among the most highly developed fishes. 
They are the only ones that have a body temperature 
higher than that of the sea. The albacore, or white tuna, 
has a body temperature up to 16 degrees higher than 
the surrounding water. 

Tuna rank among the swiftest fishes. These large 
fish are popular with fishermen because of their fighting 
spirit. The bluefin tuna sometimes grows more than 10 
feet long, and may weigh as much as 1,000 pounds. It 
is regarded by sportsmen as the prize sport fish of the 
Atlantic Ocean. 

The tuna feeds mostly on squid and smaller sea ani- 
mals, Its streamlined body is shaped much like that of 
the ordinary mackerel, but is thicker. The tail is so 
widely forked that it looks almost like a half circle, and 
makes the fish easy to recognize. 

The tuna lives in tropical and subtropical waters in 
all parts of the world. During the summer months it 
ranges as far north as Newfoundland and Norway in the 
Atlantic, and British Columbia and northern Japan in 
the Pacific. à | 

For many years, the spawning, Or egg-laying, habits 
of the tuna were a mystery. Today, scientists know that 


Tuna Fishermen haul the big fish out of the water and fling 


them over their shoulders to the deck of their fishing boat. 
Black Star 


Chicago Natural History Museum 


fo The Yellowfin Tuna Grows 6 to 9 Feet Long and Usually Weighs at Least 400 Pounds. 


the yellowfin tuna spawn from May through October 
in the central Pacific. In the eastern Pacific, they lay 
their eggs from late winter to early spring. In the 
Philippines, where 21 kinds of tuna and tunalike fishes 
live, spawning occurs from December through February. 

The most important tuna fisheries in the United 
States lie off the California and New England coasts. 
The most important in Europe are in the Mediterra- 
nean Sea, where the fish are captured in nets. The flesh 
is sold fresh, canned, or frozen. It tastes somewhat like 
chicken, and is an excellent food. Canned tuna makes 


a delicious salad. GEORGE А. ROUNSEFELL 


Scientific Classification. Tunas belong to the family 
Thunnidae. The bluefin tuna is genus Thunnus, species 
thynnus. The white tuna is genus Germo, species alulunga, 
and the yellowfin tuna is genus JVeothunnus, species 
macropterus. 

See also FisH (color picture, Salt-Water Fishes [Blue- 
fin Tuna]); Frisur (table, Game-Fishing World Rec- 
ords); FISHING INDUSTRY (Other Fisheries of the World; 
The Fishing Boats at Sea). 


LEADING TUNA FISHING COUNTRIES 


die le que cae c 
Japan. +e 390,300 tons Rec dec dite c quoc qu c 
dic dic dite c 
United States. . 159,300 tons dite die e ce c uec 
Peru. .........93,500 tons uec que quic 
ро . 47,900 tons ecd 
Turkey.........47,600 tons Ф «Ф 
Francesc o 21,800 tons «m 


Formosa... ....20,600 tons чи 
Жа» ы гы 11,100 tons <4 
Angola..........8,700 tons q 
Portugal......... 7,300 tons ч 


Each symbol «Ф stands for 30,000 tons of tuna caught each year, 


Based on a 4-year average of government statistics, 
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TUNDRA is the name of the low, swampy plains 
which lie around the Aretic Ocean in northern Europe, 
Siberia, and North America. The name tundra is also 
given to the dense growth of peat moss which covers the 
land. Some scattered shrubs which blossom brilliantly 
in early autumn also grow on the tundra. The ground is 
perpetually frozen to a great depth, except for a few 
feet at the surface which thaw during the brief Arctic 
summer. This frozen condition is known as permafrost. 
Permafrost causes great difficulties in building houses 
and roads. But, because of it, scientists have uncovered 
well-preserved prehistoric animals, 

TUNE. See Meropy. 

TUNG OIL comes from the nuts of the tung tree, 
which originally grew in the Far East, chiefly in China. 
Tung oil is also called China-wood oil or Japanese-wood 
oil. It is extracted from the three to five kernels inside 
the nut. Tung oil has many valuable uses. It ranks as 
one of the most powerful drying agents known, and 
resists acids and alcohol, It is widely used in paints, 
varnishes, lacquers, and printing inks. Varnishes made 
with tung oil help insulate wire and metallic surfaces. 
Tung oil helps some printing inks stick to metal sur- 
faces such as bottle caps, metal signs, and toothpaste 
tubes. Т. ung oil also makes a hard. waterproof surface. 
Paints containing tung oil help seal the underwater 
surfaces of swimming pools, dams, piers, and boats. 
Tung oil is used to make a hard protective coating for 
linoleum, oilcloth, wallboard, artificial leather, paper, 
and paper bags and cartons. Јонм R. Косн 


ERNEST L. THURSTON 


Nuts of the Tung Tree Yield a Valuable Oil. 


USDA 


TUNGSTEN (chemical symbol, W) is a silver-white 
metallic element. It is often called wolfram. This ele- 


ment has the highest melting point of all metals, 
6.170°Е., and is extremely hard. Its atomic number 3s 
74 and its atomic weight is 183.86. Tungsten was dis- 
covered in 1783 by two Spanish scientists, the brothers 
Fausto and Juan José de Elhuyar. 

Tungsten is not found in the earth in its pure state. 
It is found only in a few rare minerals, and is difficult 
to ref Its greatest source is the mineral scheelite, 
which is made up of calcium and tungsten. 


Tungsten is also found in wolframite, along with iron 


and manganese. China ranks as the chief tungsten-pro- 
ducing country. Other leading tungsten countries in- 
clude the United States, Russia, and Bolivia. In the 
United States, the chief producing states are Califor- 
nia. Nevada, North Carolina, and Idaho. 

"Tungsten has great industrial and military value. 
When added to steel, tungsten gives the metal greater 
hardness, tensile strength, and elasticity. Tungsten-steel 
tools have about five times the efficiency of tools made 
from ordinary steel. Tungsten carbide cores made Ger- 
man armor-piercing shells effective during World War 
Il. The high melting point of tungsten makes it an 
ideal metal for the filament wires in electric light bulbs. 
Tunesten is essential to the electronics industry. It is 
used in vacuum tubes and for wires and rods. Tungsten 
is also used in contact points in spark coils and auto- 
mobile vibrator coils, and in X-ray apparatus. 


The compounds of tungsten are used in making auto- 
mobile parts, fireproof cloth, pigments, X-ray screens, 
electric light bulbs, cutlery, fountain-pen points, and 
dental and surgical instruments. High-speed cutting 
tools are made from compounds of tungsten and car- 
bon. For this reason, the compounds are called Aigh- 
sp 1 steel. HARRISON ASHLEY SCHMITT 

See also ALLOY (Alloys of Iron); WOLFRAMITE. 

TUNGSTEN LAMP. See ELECTRIC LIGHT. 


TEN LEADING TUNGSTEN ORE COUNTRIES 
s 


Q Q 
China (est... «20,900 tons A оа oor 
United States. ....10,114 tons РОНЯНННННН 

{ 

Russia (est)... +++ 8,300 tens QUIE E 
Bolivia... - seen 4,967 tons С) ЧС 
Portugal. .. ..- L.. 4,361 tens HARRY 
Korea, South. . .... 4,108 tons RRR ЫК 
Korea, North (est). 3,025 tons C2 RA 


Вогта........... 2,012 tons QQE 
Auštralia......... 2,487 tons HH, 
Brazil E 2,082 tons СС! 


Each symbol (7 stands for 1,000 tons of tungsten mined each year. 


Based on а 4-year average of government statistics. 


_Based on a 4-year average of government tatia 


The Types of Tunics include the Greek, called a chiton, left, the 
Etruscan, upper right, and the Phrygian, lower right. 


TUNIC, 7700 nik, is a loose, short garment, reaching 
from the neck to some distance above the knee, It is 
usually fastened at the waist by a belt or girdle. The 
name comes from the Latin tunica, a garment worn by 
both men and women of ancient Rome. The men cov- 
ered it with the toga, and the women with the stola. 
Greek men and women wore a similar garment called 
the chiton. Tunic, or tunicle, also means a robe worn by 
a subdeacon of the Roman Catholic and some Episco- 
pal churches during Mass. See also Стотніхс (Ancient 
Times); Toca. Mary Evans 

TUNICLE. See Tunic. 

TUNING. See Каро (Tuner); 
Is Received at Home). 

TUNING FORK. A tuning fork is a simple tone-pro- 
ducing, U-shaped metal object. It has a handle on the 
curved bottom part of the U. It is used for tuning in- 
struments and for finding the standard pitch. The tone 
it produces when struck remains always the same, and 
is not subject to changes resulting from temperature, 
moisture, and other conditions which often affect the 
pitch and tone of musical instruments. The forks are 
made for any note of the scale, but those most used are 
for middle C, the C an octave higher, or the A between. 
John Shore, George Friderick Handel’s trumpeter, in- 
vented the tuning fork. CHARLES B. RIGHTER 

TUNIS, 7 YOO nis (рор. 364,593; alt. 30 ft.), is the 
capital and largest city of Tunisia. It lies near the north- 
eastern coast of the country, and is connected with the 
Mediterranean Sea bya narrowchannel. For location, see 
Tunisia (map). The ruins of the ancient city of Carthage 
lie on the edge of Tunis. 

The city also is the chief commercial, industrial, and 
transport center of Tunisia. It has chemical and metal 
works, food-processing plants, and distilleries. Tunis 
has separate Tunisian and European districts. Many 
Jews, Frenchmen, and Italians live there. Tiny shops 
crowd the narrow, winding streets. During World War 
IL, German and Italian forces occupied Tunis in 1942 
and again in 1943. James 8. COLEMAN 
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TUNISIA, /yoo NIZH ih uh, is a country in North 
Africa. Tunisia borders the Mediterranean Sea, and 
occupies a narrow strip of land between Algeria and 
Libya. It lies less than go miles from the Italian island 
of Sicily. Tunisia was one of the old Barbary States (see 
BARBARY STATES). Tunis is the capital. 

The Land and Its Resources. Tunisia is about the size 
of the state of New York, The country covers an area of 
60,165 square miles. Tunisia may be divided into three 
regions. The northern region is made up of the Atlas 
Mountains, fertile valleys, and the rolling plains that 
extend from the mountains to the Mediterranean. The 
Atlas region has a fairly high rainfall, and is covered 
with forests of oak, pine, and juniper. The plains and 
valleys are cultivated, 

The central region is composed of high tablelands. 
On the south are wide plains covered with scanty 
grasses. These plains are so dry that the rivers from the 
mountain region are absorbed or evaporated in salt 
marshes, and farming is possible only where permanent 
water can be found. But the eastern edge of this region, 
which forms the eastern coast of Tunisia, is moist enough 
to allow widespread cultivation of olive trees without 
irrigation, and of fruits, grains, and vegetables by irri- 
gation. The Map shows that the southern region lies in 
the great desert of the Sahara. On the northern end of 
this region are great salt lakes and salt marshes, In this 
almost rainless area, oases are found only where artesian 
wells occur, 

Tunisia has the warm, bright, and healthful climate 
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common to the lands around the Mediterranean Sea, 
There are sudden changes in temperature between day 
and night and, as the wind direction shifts, between sea 
and desert. The sun is always warm, and the summers 
are very hot. Temperatures average 50°F. in January, 
and 80°F, in July. About 20 to 40 inches of rain falls 
annually on the northern coast, with less than го inches 
annually in most of the interior. Snow occasionally piles 
deep in winter. 

The People and Their Work. 1 ‘unisia has a population 
of 3,783,169. Most of the people are Arabs and Berbers, 
but there are about 181,000 French, 67,000 Ttalians, 
and 7,000 other Europeans. Wandering Berber tribes- 
men live in the grasslands. The Europeans live chiefly 
in the larger cities. See Aran: Br RBER. 

Tunisia is chiefly an agricultural country. European 
settlers own large farms, employ Tunisian laborers, and 
produce wine, wheat, and barley. Tunisian farmers work 
on small plots of land, raising most of the wheat and 
barley, citrus fruits, and vegetables. Oats, corn, sor- 
ghum, beans, and peas also are important crops, Olives 
are very important in eastern 7 unisia, and dates are 
grown in the desert oases. The nomadic tribesmen of 
Tunisia own sheep, goats, and camels, and graze them 
on the grasslands and mountain slopes. 

Tunisia has about one third of the world’s phosphate 
deposits, These are found in the Gafsa district. Iron and 
lead are mined in the mountains. Lignite, a brown coal, 
is found on Cape Bon (Cap Bon) peninsula, 

Industries include the manufacture of olive oil and 
perfume; the processing of fish, vegetables, and fruit 
(including dates): wool spinning and weaving, saddle 
making, and leather embroidery. 

Tunisia has 1,350 miles of rai oads, and is connected 
with the railroad system of Algeria and Morocco. There 
are many good automobile toads, but much traveling 
is still done by camels, donkeys, and horses. Foreign 
trade is chiefly with France. The major exports are 
minerals (especially Phosphate rock), agricultural prod- 
ucts, and esparto grass for paper mills. 

Cities. T'unis (pop. 364,593) is the capital and largest 
city of Tunisia. The ancient walled towns of Sfax (pop 
54,637) and Sousse (Pop. 36,566) are important sea- 
ports. Bizerte (pop. 39,327) has a fine natural harbor on 
the Mediterranean Coast. Kairouan (pop. 32,299) is a 
holy Moslem city which Christians were not permitted 
to enter until 1885. Other Tunisian cities, together with 
their populations, include Ferryville (29,353); Gabés 
(22,512); Béja (22,208); M’Saken (21,804), and Ham- 
mam Lif (20,187). See Bizerte; Srax; TUNIS. 

History and Government. The history of Tunisia be- 
gins with the founding of the Phoenician city of Car- 
thage, probably about 850 в.с. Carthage stood near the 
site of the present city of Tunis, According to legend, 
the city was founded by Queen Dido. The legendary 
queen later killed herself when she was deserted by 
Aeneas, the hero of a long epic poem by the Roman 
poet Virgil, Rivalry between Rome and Carthage re- 
sulted in the complete destruction of Carthage by the 
Romans in 146 B.c. Tunisia passed from Roman rule to 
that of the Vandals in the A.D 4007$, and became part 
of the Byzantine Empire in the 5007$. 

Tn 647, Carthage was taken by the Arabs and again 
destroyed. Today, rubble is all that remains of the once 
great city. Turkey gained control of Tunisia in the 


Mare Коџа, Magnum 
Ancient Hillside Towns in Tunisia have narrow stair-stepped 
streets, The village of Le Kef stands on a rocky slope in western 
Tunisia, near the Algerian border. 


A Tunisian Shepherd Boy guards his flocks in the fertile 
Medjerda Valley of northwestern Tunisia. The sheep and goats 
of wandering tribesmen graze on grasslands and mountain slopes. 


Ben Metir Dam on the El-Lil River provides Tunis with drink- 
ing water. Tunisian workmen, foreground, clear the river bed to 
prepare for the construction of a hydroelectric power plant, 
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1500’s, and permitted extensive self-government to the 
Tunisians. In the 1800's, both France and Italy tried 
to gain footholds in Tunisia. France wanted to enlarge 
its Algerian territory, and Italy based its claim on the 
large number of Italians in Tunisia. French troops 
invaded Tunisia in 1881, and Tunisia became a French 
protectorate in 1883, : 

After World War I, nationalism developed rapidly in 
Tunisia. The nationalists formed the Destour (Consti- 
tution) party. In 1934, Habib Bourguiba led in the for- 
mation of the Neo-Destour (New Constitution) party. 

Tunisia was an important naval base during World 
War II, because of its strategic position on the Medi- 
terranean Sea. After the fall of France in 1940, Tunisia 
came under German control. However, the Tunisians 
remained loyal to France. Bizerte became one of the 
most important ports for Axis forces in North Africa. 
Allied troops captured Tunisia in May, 1943. After the 
war, Tunisia was restored to France. 

Early in 1951, the Bey of Tunis, the traditional 
Tunisian ruler, issued six decrees approved by France. 
The decrees gave a greater amount of self-rule to the 
Tunisian government. In 1955, agreements were signed 
which gave Tunisia full self-government in internal 
affairs. But France retained military rights over Bizerte 
and the Libyan-Tunisian frontier, and full control over 
defense and foreign affairs. 

In 1956, France granted Tunisia complete inde- 
pendence, and the country was divided into 14 admin- 
istrative units. Tunisia elected its first legislature, con- 
ing of 98 members, and adopted a constitution, In 
ovember, 1956, Tunisia was elected to membership 
in the United Nations, The legislature dethroned the 
Bey of Tunis in 1957. Tunisia then became a republic 
with Premier Habib Bourguiba as its first president. 
The widespread civil reforms of 1956-1957 permitted 
Tunisian women to vote for the first time. Tunisia be- 
came a member of the Arab League in 1958. 

In 1958, relations between France and Tunisia be- 
came strained. The French government claimed that 
Algerian nationalists were being trained and equipped 
in Tunisia and smuggled across the border into Algeria 
to fight for independence from France. In February, 
1958, the French bombed the Tunisian border village 
of Sidi Sakiet. The French believed that Sidi Sakiet 
was the center of rebel activity. 

At the end of 1958, a rift developed between Tunisia 
and the United Arab Republic. President Bourguiba 
charged that the U.A.R. was trying to interfere in 
‘Tunisia’s affairs. In 1959, à new constitution was pro- 
claimed, vesting power in the president and the Na- 
tional Assembly, Bourguiba was re-elected president. 

In 1960, Tunisia negotiated an agreement with 
France to buy 250,000 acres of Tunisian farm land 
owned by French settlers. The government said this was 
the first stage of a long-term program to take over all 
land owned by French settlers. James S. COLEMAN 

Related Articles in Wonrp Book include: 

Arab League Money (table) 


Bizerte Phosphates 
Carthage Sfax 
Flag (color picture, Flags of Africa) Tunis 
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TUNNEL is man’s answer to the challenge of great 
natural barriers to land transportation. Tunnels bore 
through hills and mountains and under rivers, They 
rank among the world’s great engineering feats, The 
building of great tunnels played a major part in the 
growth of the transcontinental railroad systems in the 
United States during the 1800's. 


How Tunnels Are Built 


Engineers class tunnels according to the conditions 
under which they are built. Some tunnels are driven 
through the hard rock of mountains. Others are dug 
through soft earth and loose gravel. 

Rock Tunnels. Rock offers the greatest resistance to 
tunneling. But rock has one advantage. It needs no sup- 
ports for the top and sides of the tunnel. Small pockets 
are drilled into the rock and filled with charges of high 
explosives. These charges are exploded with an electric 
spark. The shattered pieces of rock are carted out as the 
tunnel deepens. Four of the world’s greatest tunnels, 
Mont Cenis, Saint Gotthard, Arlberg, and Simplon 
tunnels, all in the Alps, were blasted out of solid rock. 

Sometimes, engine come across a pocket of shat- 
tered rock, or a fault zone. When this happens, they must 
construct a special lining. Some very deep mountain 
tunnels through solid granite often require repair. This 
is because the stress around the granite reduces the size 
of the hole. 

Earth Tunnels. Engineers must take great care in 
digging tunnels through soft earth, « lay, or silt, or under 


— 


the mud of a river bed, because of the danger of cave- 
ins. The roof of such a tunnel is held up with a sheath, 
or shell, of timbers or steel until a permanent lining can 
be built. Modern tunnels usually have concrete linings. 

In the building of underwater tunnels, the greatest 
trouble comes from the water that flows in. This be- 
comes a serious problem when the tunnel lies beneath 
the bed of a stream. Engineers solve the problem by 
using the compressed-air or the shield system. The two 
used together where the tunnel is being 


systems are 
bored through fairly soft material under rivers. 

In the compressed-air method, the pressure of incoming 
water is held back by compressing the air in the end of 


the tunnel where the work is going on. Since the air 
pressure inside the tunnel exceeds the water pressure 
outside, the water is kept out. 

Ihe shield system takes its name from a steel shield 
used in the operation, The tunnel shield is a cylinder of 
steel plate, shaped to form a sharp edge at the front. 
Jacks operated by water pressure are attached to the 
inner surface of the cylinder. When power is applied, 
piston rods on the jacks press against the lining of the 
tunnel already finished. At the same time, the cutting 
edee of the cylinder is pushed into the earth yet to be 
dug. Near the rear end of the cylinder is a partition with 
openings, which the operator may close at will. As the 
cylinder is forced ahead, the earth is withdrawn in small 
amounts through the openings. In the case of very soft 
material, it is possible and sometimes necessary to drive 
the shield forward with the openings closed. In such 
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A Huge Trench Tunnel built 
like a double-barreled shotgun 
runs under the Baltimore har- 
bor. The underground portion 
of the tunnel consists of twin- 
tube sections, each 300 feet 
long, joined end to end, left. 
The giant sections were assem- 
bled on land, then sunk in the 
river-bed trench. The 7,650- 
foot tunnel forms part of a 
major throughway in Baltimore, 
below. It carries four lanes of 
traffic, right. 


1. Trench Dug 
in Bottom 


Photographs, 


Steelways; Art work reprinted by 


TUNNEL 


case, the material is pushed aside as the shield moves 
forward. Within the protection of the rear end of the 
shield, sections of cast-iron lining are placed against the 
sides of the tunnel and bolted together to form a tube. 
As each ring of tube is added, the shield drives forward, 
and the operation is repeated. 

In another method of river tunneling, machines sink 
several steel tunnel sections into a trench that has been 
excavated across the river bed. Divers connect the sec- 
tions of the tunnel, and pumps remove the water. Engi- 
neers used this method on the subway tunnels under 
the Harlem River and on the railroad tunnel under the 
Detroit River. 


Types of Tunnels 


Tunnels are built to provide a flow of water or to 
permit the movement of vehicles, such as trains, trucks, 
and automobiles. Underground conduits, or tunnels, 
take water to hydroelectric plants or to municipal 
waterworks. Underground conduits also remove storm 
water and sewage. These tunnels measure 10 feet or 
more in diameter. They must be able to withstand very 
heavy water pressures, and are designed to carry away 


the water run-off from the heaviest rainfalls. 

Railroad Tunnels. In building the railroad systems of 
Europe and America, many great engineering feats were 
performed. The greatest of these was the boring of long 
tunnels through the hard rock of the Alps and the 


2, Tunnel Sec- 3. Backfill 
tions Sunk Completed River Bottom 
in Trench 


Two-Lane 
Roadway 


er, 1957 
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permission from Popular Science Monthly forOctob 
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Rocky Mountains. Such tunnels reduce traveling time 
and increase the efficiency of trains. The steeper a 
locomotive must climb, the less it can pull. The steepest 
grade for railroads is known as a ruling grade. It deter- 
mines the size of the load that a freight train can pull. 
Tunnels reduce the ruling grade and make it possible 
for trains to haul more goods at less cost. For example, 
the spiral tunnels in the Selkirk Mountains of British 
Columbia permit trains to climb to a high elevation. 
The spirals wind around inside the mountain and re- 
duce the grade. 

The first important railroad tunnel in North America 
was cut through the Hoosac Mountains in Massachu- 
setts from 1855 to 1873. The Hoosac Tunnel is 4 miles 
long and wide enough for double sets of tracks. Engi- 
neers used nitroglycerin in boring the Hoosac Tunnel. 
The longest railroad tunnels in the world, and their 
lengths in miles are: 


Tunnel Length in Miles 
Simplon, between Italy and Switzerland... ._. 12.5 
Apennine, between Florence and Bologna..... rr 
Saint Gotthard, between Italy and Switzerland. 9.5 
Loetschberg, in the Swiss Alps ceva’ E 9.0 
Mont Cenis, between France and Teal) do em 8.5 
Cascade, between Berne and Scenic, Wash... . . 77 


6.11 
New York, London, Berlin, Moscow, Paris, and other 


though these are subways, part of their construction is 
properly called tunneling because it was done by boring 
through the earth rather 
the surface. The most recent of these projects is Toronto's 
passenger subway, 
1954. The methods used in this subway included some 
cut-and-cover work, 
digging through hard clay withouta shield. See SUBWAY, 
Motor-Traffic Tunnels. 
and truck traffic has brought about the building of 
many tunnels just for motor traffic. A major problem is 
to provide enough ventilation to remove the poisonous 
fumes given off by the automobiles. Traffic engineers 
must also try to prevent traffic jams due to hea 
traffic and to stalled autos, The Holland tunnels under 
the Hudson River, connecting New York and Jersey 
City, were built to handle auto traffic. These tunnels, 


age length of 9,250 feet. The cast-iron tubes have an 
outside diameter of 29 feet 6 inches, Each tube has a 
two-lane roadway 20 feet wide. The tubes were driven 
under the river with shields under compressed air. These 
tunnels cost about $48,000,000 to build, About 12,500,- 
000 cars and trucks travel through them every year. 
The River Mersey vehicular tunnel, between Liver- 


is the largest circular 
tube tunnel in the world, Ті he tubes have an outside 


of the tunnel extends for about 2 miles, 

One of the world’s longest vehicular tunnels under 
water is the Brooklyn-Battery T: unnel, opened for traffic 
in 1950. It connects Brooklyn and Manhattan under 
the New York harbor. This tunnel is 9,117 feet long. 
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Other famous traffic tunnels are the International 
Tunnel between Detroit, Mich., and Windsor, Ontario, 
and the Lincoln Tunnel between New York City and 
Weehawken, N ЈЕ 

Tunnels have been proposed for an undersea con- 
nection between England and France, under the 
English Channel. Others have been considered under 
the entrance to the Mediterranean at Gibraltar and 
under the Bering Strait between Alaska and Siberia, 

Natural forces form many tunnels. Rivers may tunnel 
Out courses underground, and the sea tunnels caves 
along the coasts. Mammoth Cave in Kentucky was 
formed by the tunneling of a river. К. С. HENNES 

Related Articles in Wort Воок include: 

Arlberg Tunnel Moffat Tunnel 

Blackwall Tunnel Mont Cenis Tunnel 

Brooklyn-Battery Tunnel Saint Gotthard Tunnel 
ascade Tunnel Simplon Pass and Tunnel 

Hudson River Tunnels Subway 

Lincoln Tunnel 

TUNNEY, "GENE," JAMES JOSEPH (1897), 
retired undefeated as heavyweight boxing champion of 
the world. Born in New York City, he began boxing in 
1915. During World War I, he won two armed forces 
championships. Tunney took the heavyweight title 
from Jack Dempsey in 1926 and defended it twice, 
against Dempsey and Tom Heeney, before he retired 
in 1928 (see Dempsey, “Jack,” Wiittam Н.). The 
second Tunney-Dempsey fight drew the first $2,000,000 
gate in history, Тули, Sara 

TUNNY, or TUNA. See TUNA. 

TUOLUMNE RIVER. Sce YOSEMITE NATIONAL. Park. 

TUPELO, 700 bee loh, TREE, is a large attractive tree 
that grows about 60 feet high in swamps in the south- 
eastern part of the United States. It has large leaves, 
and tiny greenish-white flowers from which the famous 
tupelo honey is made. The fruit of the tree is either 
blue, red, or purple. The tupelo tree is also known 
as the tupelo gum tree, The wood of this tree is known as 
gum. It is widely used for cheap construction, and in 
inexpensive furniture. Tupelo gum is often used as a 
base for expensive veneers. 

Scientific Classification. The tupelo tree belongs to the 


family Nyssaceae. The common tupelo is genus Nyssa, 


Species aquatica, xc 

See also BLACK TUPELO. 

TUPÍ-GUARANÍ, too PEE cwm rah NEE, INDIANS 
formed many different tribes that spoke related lan- 
Suages. These forest Indians lived ineastern South Amer- 
ica. Each tribe had a different name, пс T 
namba or Omagua (see OMAGUA INDIANS). Tupi Gu 
languages served as the basis of the lingua дета, от "'gen- 
eral language,” of Brazil. One of these languages, 
Guaraní, is official in Paraguay and is the only Аа 
can Indian tongue to be made an official language О 
а country, 

The Tupí-Guarant were farmers. Manioc, a root crop, 
Provided their main food. They also planted aded 
maize, peppers, and cotton. Their villages mu 
from four to six big houses facing a square. Each ed 

ad its own partitioned section. The people loved pets, 
such as parrots and wild pigs. - 

Some tribes, peri cns the Brazilian Me 
were warriors and cannibals. They are Bon |o 
There are still a few peaceful Tupi-Guarani tribes in the 
interior of Brazil. ucc 


A Young Kurd Herdsman of 
Iraq wears a tight, flat turban, 


p” 2 


This Persian's Turban shows 
he has not been naturalized. 


TUPPER is the family name of two Canadian states- 
men, father and son. 

Sir Charles Tupper (1821-1915) was one of “The 
Fathers of Confederation.” He supported union with 
Canada, and after that was accomplished, was elected 
to the Canadian House of Commons in 1867. Between 
1870 and 1884, he held offices in the cabinets of Sir John 
A. Macdonald. Tupper went to London in 1884s Cana- 
dian High Commissioner. He was recalled in 1896 to 
lead the Conservative gov- 
ernment as prime minister, Sir Charles Tupper 
but was defeated in the Culver 
election of 1896. He was 
born at Amherst, Nova 
Scotia. 

Sir Charles Hibbert Tup- 
per (1855-1927), the son of 
Sir Charles Tupper, was 
elected to the House of 
Commons in 1882. He 
served as a cabinet min- 
ister from 1888 to 1896. 
He was born at Amherst, 
Nova Scotia, and lived in 
Vancouver, G. Е. С. STANLEY 
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The Full Turban is worn by 
a government official in India. 


A Khyber Pass Guide wears 
a turban to protect his eyes. 


Pan American; Ewing Galloway; Hürlimann, Black Star 


A Small Cap with a white scarf around it forms 
the turban of an old Jew in Baghdad. 


Gendreau; 


TUPUNGATO, тоо poong GAH toh, one of the five 
highest mountains in South America, towers 22,310 feet 
in the Andes Mountains on the Chile-Argentina bound- 
ary. For location, see CHILE (color map). 

TURBAN, TUR bun, is a headdress. The name comes 
from the Persian word dulband, which means a scarf 
wound around the head. The first turbans were scarfs 
which men in the hot countries of the Orient and Mid- 
dle East wrapped around their heads as protection 
against the sun. Gradually, turbans came to show differ- 
ences in rank among the men of Oriental countries. A 
white muslin scarf wound around a small cap on the 
head was the headdress of the priests of India, and 
native princes of that country wore showy silk scarfs. 
At one time, the sultan of Turkey wore a turban deco- 
rated with three heron feathers and many preciousstones. 
The country’s grand vizier wore two heron feathers in 
his turban, and a turban with one heron feather marked 
less important government officers. Today, turbans are 
worn chiefly by the Hindus of India. 

See also Стотніхс (color picture, Т he Orient). 

TURBINATE, TUR bih пау, BONE. There are two 
turbinate bones in the nose. They are made up of spongy 
bone, and form the outer wall of the nostrils. They are 
often involved in sinus trouble and the common cold. 
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TURBINE 


General Electric Co. 


A Powerful Steam Turbine can generate all the electricity for a city of over 200,000 


people. Rushing steam spins bladed wheels, such as those in this partly-assembled turbine. 
Turbines were developed from the simple windmill, upper left, and water wheel, lower left. 


TURBINE, 7 UR bin, is a wheel turned by the force of 
a moving fluid, such as water, steam, or gas. It changes 
the force of the fluid into energy that can be used for 
work. Turbines rank among man’s simplest and most 
powerful machines. Whirling turbines produce electric- 
ity to light homes and to run factories. They drive huge 
ocean liners and some airplanes. A water wheel turning 
in a stream and a windmill blown by the wind are both 
turbines. So is a pinwheel that spins when you blow on 
it. The word turbine comes from the Latin word turbo, 
meaning that which spins or whirls around. 

A turbine does not create power. It changes the force 
of moving fluids into rotary, or circular, motion. This 
rotary motion can do useful work. For example, flowing 


water spins a water wheel below a dam. The water 
wheel turns a generator that produces electricity. The 
electricity lights homes and drives machinery. In this 
way, man puts the energy of the flowing water to work. 
Atomic power plants produce electricity with turbines. 
There are three main kinds of turbines: (1) water, (2) 
steam, and (3) gas. Wind turbines are a fourth kind. 
But they can be used only in a few regions that have 
fairly steady winds. Water, steam, and gas turbines 
generate most of the electric power used today. 


How Turbines Work 


A paper pinwheel, the simplest kind of turbine, turns 
when you blow on it. But it does not produce much 


TURBINE TERMS 


Buckets are the parts of the turbine wheel that the 
moving flujds push against. They may be shaped like 
scoops, or like blades or vanes similar to the slats of a Vene- 
tian blind or the blades of a propeller. 

Casing is the outside shell of a turbine. It directs the 
flowing fluids against the turbine wheel. 

Condenser is a cooling device that changes the exhaust 
steam from a steam turbine into water. | 

Exhaust is the part of a turbine where the used fluids 
come out. The channel for the exhaust water from water 
turbines is called a tailrace. 
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Nozzles are the parts of the casing that aim moving 
fluids against the buckets. They may look like curved 
blades or like nozzles of garden hoses. 

Rotor is the rotating part of a turbine. It includes the 
buckets and the shaft on which they are mounted. 

Stage is a single wheel of rotor buckets and its fixed 
ring of nozzles. Most steam and gas turbines have many 
stages, or sets of bucket wheels and nozzles. A water 
turbine usually has only one stage. 

Throttle is a valve or faucet that controls the flow of 
fluids into a turbine. 


/ 
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power, because most of the air escapes and does not hit 
the wheel. You could improve the effectiveness of the 
pinwheel turbine by enclosing the wheel and your 
breath so that all the air strikes the wheel. A second pin- 
wheel placed behind the first could use some of the force 
that remains in the air after it passes the first wheel. 
Another improvement would be to create a vacuum 
behind the pinwheels. Then the air would be pulled as 
well as pushed past the pinwheels, because air and 
other fluids always rush into a vacuum (see VACUUM). 

The efficiency of modern turbines comes from im- 
provements like those described. Casings enclose the 
turbine so that all the flowing fluid strikes the turbine 
wheel. Steam and gas turbines have many stages, or sets 
of wheels, one behind the other. Each wheel uses part 


of the energy from the flowing fluids. Condensers create 
a vacuum at the exhaust end of steam turbines. They 
cool the used steam so that it condenses into water. The 
water occupies far less space than the steam. This pro- 


duces a vacuum that sucks steam through the turbine. 

Only gasoline and diesel piston engines rival the tur- 
bine as power producers. A turbine works more effi- 
ciently than a piston engine, because the flowing fluid 
pushes continuously against the turbine wheel. In a 
four-cycle piston engine, the exploding fuel pushes 
against the piston on only one of the piston’s four 
strokes. The turbine is also more efficient than piston 
engines because of its faster running speed. This makes 
it possible to deliver more horse power for its weight 
and volume. See GASOLINE ENGINE (color diagram, 
What Happens Inside a Gasoline Engine). 

Water Turbines are used to generate electricity at 
dams and waterfalls. The rim of a water turbine wheel 
has many metal buckets. Flowing water from a dam or 


waterfall strikes the buckets. This spins the wheel and 
the shaft on which it is mounted. The shaft then spins 
an electric generator that produces electric power. 


Water turbines have a big advantage over steam and 
gas turbines: they do not need fuel to produce steam or 
burning gases. But water turbines require a constant 
flow of water. The water flow at many dams and water- 
falls varies with the seasons and the weather. In times 
of drought, the water may stop flowing completely. 

The power of a water turbine depends on (1) the 
volume, or amount, of flowing water, and (2) the head, 
or the distance that water falls before it strikes the tur- 
bine wheel. The head may be only 8 to 10 feet at a dam 
on a river, or more than 1,000 feet in a mountain re- 
gion. Low-head sites usually have water passages built 
inside the dam to bring water to the turbine. Long pipes 
called penstocks carry water to the turbine at high-head 


REACTION 


HOW TURBINES WORK 


Moving fluids turn turbine wheels in two main ways—by 
reaction or impulse.The reaction of water squirting from 
a lawn sprinkler causes it to rotate. When you blow on a 
pinwheel, the impulse of the air striking the blades makes 
| the wheel spin. All turbine wheels work either by reac- 
& tion or impulse, or through a combination of the forces. 
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sites. For example, penstocks may bring water from a 
mountain lake to a power station in a valley. Scc Dam. 

There are two main kinds of water turbine wheels: 
(1) impulse and (2) reaction. 

Impulse turbine wheels have cup-shaped buckets and 
may be mounted on either horizontal or vertical shafts. 
From one to as many as six nozzles aim high-speed jets 
of water against the buckets. The impulse, or force, of 
the water striking the buckets turns the wheel. Impulse 
wheels work best where a small volume of water falls a 
great distance. See WaTER WHEEL. 

Reaction turbine wheels are mounted on vertical shafts 
and are completely under water. They have either spi- 
rally curved vanes, called Francis-type, or blades like a 
ship’s propeller, called Kaplan-type. The pitch, or slant, 
of the blades on Kaplan-type wheels can be changed 
while the wheel is running. This adjusts the wheel to 
differing amounts of water flow. The wheels of a reac- 
tion turbine are turned by the weight or pressure of the 
water as well as by its speed of flow. They work best 
where a large volume of water falls a short distance. 

Gates and valves control the flow of water through 
water turbines. Reaction turbines have movable vanes 
all around the wheel edge. These vanes look like the 
shutters of a Venetian blind. They can be opened or 
closed to adjust the flow of water hitting the wheel. 
They also act as nozzles to direct the water at the proper 
angle against the buckets on the rim of the wheel. 

Steam Turbines rank among the most powerful ma- 
chines in the world. One steam turbine turning a gen- 
erator can supply all the electricity needed by a city 
the size of Syracuse, N.Y., or Oklahoma City. Steam 
turbines propel ships, run pumps, and drive other kinds 
of machinery. They work in much the same way as 
water turbines, except that they use high-pressure steam 
instead of water. The steam enters at one end of the tur- 
bine. It expands as it rushes through the turbine, spin- 
ning the turbine wheels. Among the first man-made 
objects to move faster than sound were the whirling 
wheels of a steam turbine. Some types of turbines use 
mercury vapor instead of steam. 

Furnaces burn coal, oil, or natural gas to heat boilers 
that produce the steam to turn the wheels of steam 
turbines. Atomic power plants use nuclear reactors in 
which the heat produced by splitting atoms changes 
water to steam (see ATOMIC Reactor). The steam 
enters many steam turbines at temperatures as high as 

1,050°F. This is almost five times the temperature of 
boiling water. At this temperature, the steam may have 
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WATER TURBINES 


Reaction Water Turbines usually turn generators 
at dams. The weight, or pressure, of the flowing 
water turns the turbine wheel. A control gate in the 
dam, and guide vanes, regulate the water flow. 


<— DAM 
RESERVOIR 
CONTROL GATE 


TURBINE WHEEL 


Impulse Water Turbines work best where 
water falls a long distance, as from a moun- 
tain lake to a valley. The force of the water 
striking the wheel makes it spin. Long pipes 
called penstocks carry the water to the turbine. 


<m RESERVOIR OR LAKE 
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TURBINE WHEEL 


Allis-Chalmers 
Kaplan-Type Wheels, used in 
reaction water turbines, look like 
huge propellers. This wheel, in- 
stalled at a TVA dam in Kentucky, 
dwarfs the man standing on top of it. 


a pressure as high as 2,000 
pounds to the square inch, 

Steam rushes into the 
turbine at 1,000 miles an 
hour. It strikes the first 
wheel, giving it a push, 
gocs on to the next wheel, 
and then the next. A typ- 
ical modern steam turbine 
has as many as 24 wheels 
mounted on a horizontal 
shaft. In front of each wheel 
is a fixed ring of curved, 
blade-shaped nozzles fas- 
tened to the casing. The 
nozzles direct the rushing 


Cup-Shaped Buckets rim the edge - 
of impulse water turbine wheels, bottom of the condenser. A 
Nozzles squirt water at the buckets, pump sends the water back 


steam to meet thewheels at 
the proper angle. The steam follows a zigzag path, 
zigging at the nozzles and zagging at the wheels. 
Steam expands as much as 1,000 times its original 
volume as it passes through the turbine. Therefore, each 
succeeding pair of nozzles and wheels must be larger 
than the last one to make use of all the expanding 
steam. This gives the steam turbine its typical trumpet- 
like shape. То obtain just the right effect from the rush- 
ing steam, engineers design the blades of each wheel 
and ring of nozzles as carcfully as they plan the curve 
of an airplane wing. A steam turbine must be built of 
especially strong steel. It usually runs red-hot 24 hours a 
day, 7 days a week, for months without stopping. 
Steam turbines have impulse-type and reaction-type 
wheels, just as water turbines do. In an impulse tur- 
bine, the shape of the nozzles allows the steam to ex- 
pand before it hits the blades of the wheels. In a reac- 
tion turbine, the steam ex- 
pands while passing through 
the bladesof the wheel. The 
expansion and speed of the 
steam helps push the wheel. 
Most modern turbines use 
both types of wheels at dif- 
ferentstages along the shaft. 
After the spent and ex- 
panded steam leaves the 
last wheel, it goes to the 
condenser. This is a large 
chamber with a network of 
pipes through which cool- 
ing water flows, The con- 
denser cools the steam into 
water, which falls to the 
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to the boiler to be made 
into steam again. The condenser creates a vacuum, 
because the water takes up only about 55:559 of the 
space of low-pressure steam. The vacuum helps pull 
more steam through the turbine. 
In gig of a second, less time than it takes a camera 
shutter to open and close, the steam travels through the 
turbine to the condenser. It drops in temperature from 
1,0507F. to less than 100?F. The pressure drops from 
2,000 pounds a square inch to about 3 pound a square 
inch. This is about 4 pounds less than the air pressure 
on top of Mount Everest. 


o 


STEAM TURBINE 


Whirling steam turbines spin the propellers of huge ocean 
liners, turn electric generators, and run pumps. Steam from 
a boiler rushes through the turbine, rotating a series of [^ 
bladed wheels mounted on a long shaft. As the steam leaves i 
the turbine, a condenser cools it and changes it into water. 
This creates a vacuum that sucks steam through the turbine. 


TURBINE WHEELS 


STATIONARY BLADES STATIONARY BLADES 


Sets of stationary blades fastened to the turbine casing aim the steam 
at the wheels. These blades guide the steam so that it strikes the 
wheels at the correct angle. Each wheel has its own set of aiming blades. 


Steam expands as it rushes through the 
turbine. This means that the exhaust end 
must be made larger than the intake end. 


Steam-turbine plants usually stand near railroads or same water can be pumped back to the boiler from 
other transportation fac s. so that fuel for their fur- the condenser and used again and again. 
naces can be delivered easily. Some steam-turbine Gas Turbines work much like steam turbines, but use 
plants burn thousands of tons of coal daily. These plants hot gases instead of steam. Any burning fuel produces 
must also be near a good water supply, to obtain cool- — hot gases such as those you sce in the flame of fire. Gas 
ine water for their condensers. One power station in turbines use these hot gases directly, without first using 
New York City pumps 3,600,000 tons of water a day — them to heat water into steam. They burn fuels such as 
through its condensers. This is more water than all the oil, kerosene, and natural gas. Engineers hope to use 
rest of the city uses daily. In a modern steam turbine powdered coal as a fuel in gas turbines some day. But 
plant, for every ton of coal that is burned, 12 tons of air they must find some way of preventing the ashes of the 
must be blown into the furnace, 13 tons of combustion burned coal from wearing away the turbine wheels. 
gases go up the furnace chimney, and about то tons of Gas turbines have three main parts: (1) a compressor, 
water must be supplied to the boiler. However, the (2) a combustion chamber, and (3) one or more turbine 


GAS TURBINE 


Gas turbines turn electric generators and drive 
ships, locomotives, and airplanes. They also 
have been tried experimentally in automobiles. 
In a gas turbine, a compressor forces air into a 
combustion chamber where it mixes with fuel. An 
electric spark ignites the fuel-air mixture, cre- 
ating hot gases that blast through the turbine. 


General Motors Corp. 


= 
AIR INTAKE EXHAUST 


TURBINE WHEELS 


STATIONARY BLADES 


Fixed sets of blades aim the hot gases at the turbine 
wheels, The turbine spins the compressor, besides turn- 
ing a generator, running а pump, or doing other work. 


TURBINE 


wheels. The compressor is a special-type fan that sucks. in 
air and compresses it. The compressed air mixes with 
the fuel and burns in the combustion chamber. The burn- 
ing gases expand enormously and rush through the tur- 
bine, spinning the turbine wheels. Part of the rotary power 
from the turbine wheels drives the air compressor. This 
compressor is mounted on the same shaft as the wheels. 
The rest of the rotary power can turn electric generators, 
run pumps, or drive ships and locomotives. 

The exhaust gases from gas turbines represent a waste 
of power for any use except in jet airplane engines. 
"Therefore, engineers design gas turbines with many sets 
of wheels to get as much power as possible from the hot 
gases before they escape. In a jet airplane engine, most 
ofthe power must rush out the turbine's tailpiece to give 
the plane a forward thrust. A jet engine may have only 
one or two turbine wheels, just enough to spin the air 
compressor. Some gas turbines, such as turboprop air- 
plane engines, supply both exhaust thrust and rotary 
power to spin a propeller. The rotary power is used as 
well as a compressor. See JET PROPULSION. 

Gas turbines run at even hotter temperatures than 
steam turbines do. Engineers must make gas turbines 
from metals or ceramic materials that keep their strength 
and shape in heat that would weaken steel. The tem- 
peratures in gas turbines range from 1,300°F. to 1,450°F. 
The hotter a gas turbine runs, the more efficiently it op- 
erates. But it works best only when run at from three 
fourths of full power to full power. This can be a dis- 
advantage when the turbine is used to propel ships or 
locomotives, which often must move slowly. Gas tur- 
bines are usually very light and small for the power they 
produce. For example, gas turbines used on land and in 
ships produce 3,000 to 30,000 horsepower and weigh 
from 5 to 15 pounds for each horsepower. 


History 


Early Days. Water wheels are so old that no one 
knows who invented them. The ancient Greeks, Egyp- 
tians, and other peoples in the Mediterranean area used 
water wheels to grind their grain and to irrigate their 
crops. 

Hero of Alexandria described the first known steam 
turbine in 120 в.с. It consisted of a small metal globe 
mounted on a pipe leading from a steam kettle. Steam 
from the kettle escaped from two L-shaped pipes 
fastened to opposite sides of the globe and whirled it 
around. See Jer PROPULSION (picture, The First Jet 
Engine). 

Windmills first came into use in the Middle East in 
the goo’s and in Europe in the 1100s. In the 1600's, 
people built the first crude gas turbines by mounting 
fans over a cooking fire to turn roasting meat on a spit. 
The hot gases from the fire spun the fan. Gears connect- 
ed the fan to the spit. 

These first forms of the turbine worked inefficiently, 
because much of the flowing fluids escaped around the 
sides of the turbine wheels. Benoit Fourneyron (1802- 
1867), a French engineer, developed the first fully suc- 
cessful enclosed water turbine in 1832. It developed 50 
horsepower and drove hammers used to forge metal. 
After Fourneyron’s success, engineers soon overcame 
most of the problems involved in building efficient 
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water turbines. By 1855, a Paris waterworks had a tur- 
bine that provided 800 horsepower. 

Carl Gustaf de Laval (1845-1913), a Swedish engi- 
neer, built an impulse steam turbine in 1887 to power a 
cream separator he had invented. Two years later, 
Charles A. Parsons (1854-1931) developed a reaction 
steam turbine in England. About 1900, Charles G. 
Curtis (1860-1953), an American inventor, developed 
the first steam turbine using many sets of wheels, The 
first big Curtis turbine was installed at an electric-power 
plant in Chicago in 1903. It ran a generator that pro- 
duced 5,000 kilowatts of electricity. This Curtis turbine 
started a revolution in power production. It took up one 
tenth as much space as the steam piston engine it re- 
placed, weighed one eighth as much, cost one third as 
much, and used less steam. French and Swiss engineers 
also did important pioneering work on steam turbines. 

Recent Developments include the perfection of the 
gas turbine during World War II. Gas turbines could 
not be built until engineers learned how to make 
metals that could withstand the great heat inside the 
combustion chamber. Gas turbines are now used in 
electric-power plants, pipeline pumping stations, and 
heavy industry. They power ships, locomotives, and 
experimental cars and trucks. 

Engineers have designed and built steam turbines 
capable of using steam at pressures of more than 4,500 
to 5,000 pounds a square inch. At this pressure, steam 
becomes almost as dense as water. Such high-pressure 
steam enables turbines to produce more power with 
less fuel. In 1957, the American Gas and Electric Com- 
pany installed a turbine at its Philo, Ohio, plant that 
uses steam at a pressure of 4,500 pounds a square inch 
and a temperature of 1,150°F. This power station can 
produce a kilowatt hour of electricity from only about 
three fourths of a pound of coal. The average power 
plant burns about one pound of fuel to produce one 
kilowatt hour of electricity. Engineers also have de- 
signed more powerful steam turbines by combining two 
or more rotors, so that several turbines become in effect 
one machine. GLENN В. WARREN 
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Questions 


Do turbines create power? Explain your answer. 

In what ways can a pinwheel turbine be improved? 

What are the two main kinds of water turbines? 

How did people in the 1600's use gas turbines? — 

What is the purpose of a condenser in a steam turbine? 

Why were gas turbines not perfected until as recently 
as World War 11? 

What are the parts of a turbine rotor? 

What are four basic kinds of turbines? 

What serious disadvantage does a gas turbine have 
when it is used to drive a ship or locomotive? 

What are the major uses of turbines? 

Who invented the first steam turbine? How did it work? 


TURBO-HEARTH FURNACE. See Iron AND STEEL 
ethods of Making Steel). 
TURBOJET. See Jer Proputsion (Types of Jet En- 


gines). 

TURBOPROP. See JET Proputsion (Types of Jet En- 
gines); TURBINE (Gas Turbines). 

TURBOT, TUR but, is a large flatfish that lives along 
the Atlantic Coast of Europe, and in the Mediterra- 
nean Sea. From the side it looks almost as round as a 
basketball. It seldom grows more than 2 feet long, and 
usually weighs from 18 to 3o pounds. But fishermen 
sometimes catch go-pound turbot that measure 3 feet 
in length. The turbot is flat and wide, with a long fin 
on its top and bottom ridges. Hard, round knobs cover 
its brown upper surface. Both eyes are on the left side 
of the body. The turbot lays five to ten million eggs, 
which float on the surface of the ocean. The young fish 


The Flat-Bodied Turbot of Europe's North Atlantic coastal 
waters has eyes only on one side of its body. When it swims, the 
eyeless side is on the underside. 


that hatch settle to the bottom and live there. 

Turbot are valuable commercially, and the fishing 
industry exports them. Turbot became one of the favor- 
ite fish of the English. An American fish, also called 
turbot, is not a flatfish, and is not related to flounders, 
as is the European turbot. 

Scientific Classification. The European turbot belongs 
to the family Psetta. It is classified as genus Scophthalmus, 
species maximus. LEONARD P, SCHULTZ 

See also FLATFISH; FLOUNDER. 

TURCO. See ZoUAVE. 

TURGENEV, toor GEN yef, IWAN SERGEEVICH 
(1818-1883), is generally regarded as one of the three 
greatest Russian novelists. He was the first Russian 
writer to win wide recogni- 
tion outside Russia. He 
published his book A 
Sportsman’s Sketches in 1852. 
These sympathetic tales, 
largely about the life of 
peasants, gained a reputa- 
tion for Turgenev. He added 
to it with a series of brilliant 
novels, including Rudin 
(1856), A Nest of Gentlefolk 
(1859), On the Eve (1860), 
Fathers and Sons (1862), 
Smoke (1867), and Virgin 
Soil (1877). He wrote the 
plays A Month in the Coun- 


Ivan Turgenev 
Brown Bros. 
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try (1850) and A Provincial Lady (1851). He began to 
publish poems in 1841. His first story, Andrei Kolosov, 
was published in 1844. 

An analysis of the works of Ivan Turgenev reveals 
him as broadly sympathetic to a group in Russia called 
the “Westerners.” They believed that Russia’s well- 
being depended upon its ability to learn from the best 
of western European culture. His heroes are often frus- 
trated and disillusioned liberals, the so-called “super- 
fluous men" of the time. His heroines, on the other hand, 
are usually strong-willed and have a powerful sense of 
duty. Although he wrote realistically, his prose, and 
especially his descriptions of nature, often contain a 
beautiful poetic atmosphere. 

Turgenev tried to find favor with the liberals of his 
day, but they criticized him for the politically ineffec- 
tive heroes in his novels. This criticism mounted to con- 
siderable heights over the character Bazarov in Fathers 
and Sons. Turgenev called him a nihilist, a man who 
opposed all tradition and authority (see NIHILISM). 
Offended by the unfavorable reception, he spent more 
and more time abroad, and died near Paris in 1883. He 
was born in Orel. He studied in Moscow, Saint Peters- 
burg, and Berlin. About 1840 he was appointed to the 
Russian ministry of the interior. Ernest J. SIMMONS 

TURGOT, ROBERT. See Lovis (XVI). 

TURIN, TYOOR in, or tyoo RIN, or, in Italian, To- 
RNO, toh RE noh (pop. 853,200; metropolitan arca, 
910,000), is a charming Italian city on the Po River. It 
nestles on the beautiful plain of Piedmont, surrounded 
by mountain ranges, 80 miles northwest of Genoa. For 
location, see IrALv (color map). 

"Turin is one of the loveliest places in northern Italy. 
Beautiful parks and botanical gardens stretch along the 
left bank of the Po. During the summer season, sight- 
seers stroll on winding walks along the riverbank. ‘The 
great church of the Superga overlooks the city from one 
of the eastern hills. A cable railway runs to the top of 
the hill. From it, travelers enjoy a fine view of the city. 

Turin is an old city, with a long and interesting his- 
tory. In 218 в.с. the Carthaginian general, Hannibal, 
crossed the Alps and captured the city. In А.р 69 a 
great fire swept Turin and many buildings burned to 
the ground. From 1861 to 1865, Turin served as the 
capital of the Kingdom of Italy. The royal palace and 
park are still famous landmarks. 

Educational institutions include several military 
schools, an observatory, museums, and a science 
academy. The University of Turin was founded in 1404. 
The city has a library with a collection of ancient writings. 

Turin is an important industrial center. Its chief prod- 
ucts include fine silk materials and various kinds of 
Italian automobiles. It is also an important military 
base. During World War II, Turin became an impor- 
tant munitions-making center for Italy and Germany. 
In 1942 and 1943 Allied air raids destroyed many of 
the city's factories. BENJAMIN WEBB WHEELER 

TURK is the name given to the peoples of many 
Asiatic lands. Moslem subjects of the former Ottoman 
Empire were called Turks, and the people of present- 
day Turkey are also called Turks. In addition to these 
peoples, many other Asiatic groups speak the "Turkish 
language, and might be called Turks. These groups in- 
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TURKESTAN 


clude the Russian Tartars, the Turkoman tribes of cen- 
tral Asia, the Kirghiz tribes, and the Siberian Tartars. 
Turks also live in the Crimea and the Caucasus, and 
along the Volga River in Russia. 

Many inhabitants of Turkey are dark-skinned people 
of the Mediterranean type. They have dark-brown hair 
and brown eyes. Their faces are fairly broad, with high 
cheekbones. The Turks average about 5 feet 6 inches in 
height. 

The Turks are a branch of the Aschin Huns. After 
A.D. 532 they controlled all the central Asiatic tribes for 
about a century. In the 1000's, the Seljuk "Turks seized 
Persia (Iran), and then took over Asia Minor. By the 
1300's, the Osmanli Turks had won control of Turkish 
lands, and Ottoman rule began. Witton Manion Krooman 

See also KIRGHIZIA; SELJUK; TARTAR. 

TURKESTAN, run kuh STAN, in Turkish, TURKISTAN, 
a vast geographical region in China and Russia, has no 
definite boundaries. It stretches from Siberia on the 
north to Iran, Afghanistan, Pakistan, India, and Tibet 
on the south. The Mongolian Desert lies to the east, and 
the Caspian Sea to the west. The name Turkestan refers 
to the Turkish tribes who once lived in this region. 
Today, people of many races and nationalities live there. 

For hundreds of years, Turkestan has linked Europe 
with eastern Asia. Many ancient trade routes crossed the 
area. Marco Polo’s famous Golden Road went through 
Turkestan (see Рото, Marco). During World War II, 
Turkestan provided a route for transporting arms and 
munitions from Russia to China. This route is still in 
use today. 

Soviet, or Western, Turkestan lies in Russia between 
the Caspian Sea and the Tien Shan Mountains. The 
Kazakh, Turkmen, Uzbek, Kirghiz, and Tadzhik Soviet 
Socialist Republics make up Soviet Turkestan. Flat and 
sandy in the north and west, the land rises to form 
mountains in the southeast. Rivers from the mountains 


Turkestan Rug Weavers are world-famous for their skill. In the 
background is one side of the loom upon which the rug is woven. 
Sovfoto 
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flow inward, to disappear in the desert sands. Most of 
the people are Moslems, and make their living by farm- 
ing and raising cattle. Irrigation ditches provide water 
for the main crops of wheat, rice, millet, oats, and cotton, 
Chief cities include Alma-Ata, Samarkand, "Tashkent, 
Bukhara, and Ashkhabad. 

Chinese, or Eastern, Turkestan, in the heart of Asia, 
extends east from Soviet Turkestan to the Gobi Desert 
and Tibet. The rugged Tien Shan ranges on the north, 
and the Kunlun Mountains, rising more than 20,000 
feet on the south, border the region. Chinese Turkestan, 
which now forms part of the Chinese province of Sin- 
kiang, has a harsh and dry climate. The people are of 
mixed Aryan and Turanian descent. They make their 
living by farming, raising domestic animals, and trad- 
ing. Most of them are Moslems. Leading cities include 
Tihwa or Urumchi, Sufu, and Hotien. 

Afghan Turkestan is bounded on the north by the 
Oxus River, and on the northwest by Soviet Turkestan. 
Uzbek chiefs ruled the country for a long time before 
Afghanistan gained possession of it. This part of south- 
ern Turkestan forms the Afghan province of Mazar-i- 
Sharif. Afghan Turkestan’s many mountains have rich 
copper, iron, lead, and gold deposits. The people are 
chiefly of Persian and Uzbek stock. 

History. The known history of Turkestan began about 
the time of Christ, when much of it belonged to the 
Chinese Empire. In the 500's, Turkish tribes conquered 
the rich trading cities of Bukhara and Samarkand. In 
the 600's, Tibet gained control of Eastern ‘Turkestan, 
but later the Chinese again took the region, Turkish 
tribes invaded ‘Turkestan in 1073, and the followers of 
Genghis Khan swept through the land in the 1200s. 
Bukhara and Samarkand became centers of Moslem 
culture during the 1300's and 1400's. 

Russia began to extend its rule to western Turkestan 
soon after the Russian conquest of Siberia in the 1600's. 
During the 1700’s, the czars forced Kazakh tribes to 
recognize their authority. Most of western Turkestan 
became Russian during the 1800's. The czar's govern- 
ment created the province of Turkestan, and made 
Tashkent its capital. In 1887, an Anglo-Russian com- 
mission established the boundary between Afghanistan 
and Russian Turkestan. 

In 1924, Soviet Turkestan was divided into five sepa- 
rate states. Each national group formed its own govern- 
ment under the communist dictatorship of Russia. The 
Russian government developed the region’s resources. 
It also built schools, extended irrigation systems, and 
laid additional railroad lines. 

Ancient eastern Turkestan remained under Chinese 
rule. In the 900°, the Moslem religion began to spread 
over this entire area. The Moslems made repeated at- 
tempts to set up their own government, especially in 
the 1800's. Chinese Turkestan almost became an inde- 
pendent state from 1872 to 1876, under the kingship of 
Yakub Beg. But after he died, China regained control. 
Chinese Turkestan is now governed as a part of the 
province of Sinkiang. The Chinese communists barred 
this part of the world to Western trade after they took 
over in the mid-1900's. THEODORE SHABAD 
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TURKEY is a large country in the Middle East. It lies 
between the Black Sea and the Mediterranean Sea, and 
takes up the peninsula of Asia Minor. Turkey also ex- 
tends into the easternmost tip of southern Europe. The 
country is somewhat larger than the state of Texas, and 
has about two and one half times as many people as 
that state. Its official name is REPUBLIC OF TURKEY, or 
Türkiye CÜMHURİiYETI in the Turkish language. The 
capital is Ankara. 

The country shows the influence of Greek, Roman, 
Christian, Arabic, and Turkish cultures. Beautifully 
domed Moslem mosques with slender minarets can be 
seen in cities where Saint Paul preached Christianity. 
‘At the eastern end of Turkey is Mount Ararat. Accord- 
ing to the Bible, Ararat was the resting place of Noah’s 
Ark. At the western end of Turkey is Troy, scene of one 
of the most famous battles in ancient history. 

Turkey’s location gives it control of one of the world’s 
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Type of Government: Republic. 

Capital: Ankara. 

Divisions: 67 vilayets, divided into smaller units. 

Head of State: Chairman of the National Unity Com- 
mittee, until the adoption of a new constitution. 

Area: 296,185 square miles. Greatest distance: (east- 
west) 900 miles; (north-south) 400 miles. Coast line, about 
4,450 miles. 

Elevation: Highest, Mount Ararat, 16,946 feet above 
sea level; lowest, sea level along the coasts. 

Population: 23,196,410. Density, about 78 persons to 
the square mile. Distribution, rural, about 66 per cent; 
urban, about 34 per cent. 


Karl Gullers, Magnum 
Istanbul, the most famous city of Turkey, has many gracefully 


domed mosques with slender minarets. This mosque overlooks the 
Bosporus, between the Black Sea and the Sea of Marmara. 


important waterways. The European and Asiatic parts 
of Turkey are separated by a narrow channel, often 
called The Straits. This channel is made up of the Bos- 
porus, the Sea of Marmara, and the Dardanelles. It 
is the outlet of the Black Sea. 

Constantinople, on the Bosporus, was the capital of 
the Eastern Roman Empire for 1100 years. For more 
than 500 years. from the late 1300's to the end of World 
War I, Turkey was the center of the Ottoman Empire. 
At its height, the empire stretched from the outskirts of 
Vienna, Austria, to the tip of Arabia, and covered 
much of North Africa. Istanbul (formerly Constanti- 
nople) was then the center of the Moslem world. 

The new Turkey, set up after World War I, isa repub- 
lic. Its first president, Kemal Atatiirk, was a great 
leader. He believed that it was time for Turkey to turn 
to the Western World for its ideas, and to put aside the 
fez, the veil, and the harem. At the same time, he in- 
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Chief Products: Agriculture, barley, corn, cotton, figs, 
filberts, grapes, mohair, oats, olives, raisins, rye, tobacco, 
wheat. Mining, chromium, coal, emery, iron, lead, meer- 
schaum, molybdenum, silver, zinc. Manufacturing and 
Processing, rugs, textiles. 

Flag: Red, with a white crescent. Astar lies just outside 
the points. See Frac (color picture, Flags of Asia). 

National Holiday: Anniversary of the Declaration of 
the Republic, October 29. 

National Anthem: “Istiklal Marsi" 
March"). 

Money: Basic unit, Turkish pound. For its value in 
dollars, see MoNEY (table, Values). 


(“Independence 
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sisted that Turkey must stand on its own feet and be 
free of foreign control and influence. Within a short 
period of years, Turkey became a strong, modern 
republic with democratic ideals. 


The Land and Its Resources 


Location, Size, and Surface Features. Six countries 
and three seas border Turkey. Greece and Bulgaria lie 
northwest of European Turkey. The Black Sea is to the 
north, and Russia to the northeast. Iran lies to the east 
and Iraq and Syria to the south. The Color Map shows 
that the Mediterranean Sea washes Turkey’s southern 
coast, and the Aegean Sea lies to the west. Turkey cov- 
ers a total of 296,185 square miles. 

Thrace, or European Turkey, covers 9,068 square 
miles, and is a little smaller than the state of New 
Hampshire. Thrace is all that remains of Turkey’s vast 
empire in Europe, but it contains two of Turkey’s chief 
cities, Adrianople and Istanbul. Thrace has rolling 
plains like those of the midwestern United States. In 
northeastern Thrace, a range of low mountains runs 
from the Bulgarian border to the Black Sea. The coast 
is rugged. The Maritsa River forms part of the boun- 
dary between Turkey and Greece. The chief river of 
European Turkey is the Ergene, a branch of the 
Maritsa. 

Anatolia, or Asiatic Turkey, is about thirty-two times 
as large as Thrace. It covers 287,117 square miles, 
Broad coastal plains lie along the north, west, and 
south. The coastal strip that faces the Mediterranean 
Sea is called the Cilician Plain. 

Most of Asiatic Turkey is a rugged plateau from 
2,500 to 6,000 feet above sea level. The Pontus Moun- 
tains stretch along the northern part of the plateau. In 
some places, the mountains rise more than 10,000 feet 
high. The Taurus Mountains border the plateau on 
the south. These ranges meet in eastern Turkey, forming 
a broken section of peaks and valleys. Mount Ararat, 
the highest mountain, is in eastern Turkey. 

On the map, the land surface of Anatolia seems to 
be cut by many rivers and dotted with many lakes. But 


Turkey Lies in Both Europe and Asia. 
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it really is a dry region, because its rivers and lakes are 
dry most of the year. In summer, a traveler may drive 
across Turkey without seeing any rivers at all. But in 
the spring the rivers become swirling torrents of brown 
water that flow toward the lowlands and the sea. The 
lakes are wide and shallow, and most of them are salty. 

Since early times, Anatolia has been rocked by many 
earthquakes. The quake in 1939 was one of the worst of 
modern times. It killed about 50,000 persons, 

The Straits is a narrow passage that links the Black 
Sea with the Aegean, dividing Thrace from Anatolia, 
The Bosporus is at the northeastern end of the Straits, 
leading to the Sea of Marmara. The Dardanelles joins 
the Sea of Marmara with the Aegean Sea. 

Climate. Turkey has a mild, moist climate along the 
coasts and a harsh, dry climate on the inland plateau. 
Rainfall averages 20 to 40 inches in Thrace and on the 
Cilician Plain, and 10 to 20 inches on the inland plateau, 
‘Temperatures in the coastal regions average 40°F, in 


January and 80°F. in July. Temperatures on the cold- 


est part of the plateau drop to 10°F. in the winter. 

Natural Resources. ‘Turkey has large mineral re- 
sources, but they have not been fully developed. Miner- 
al deposits include chromium, molybdenum, copper, 
manganese, cobalt, mercury, silver, gold, lead, zine, 
iron, and coal. Meerschaum, a claylike mineral used in 
making pipes, is mined in Anatolia. Petroleum deposits 
have been found in northwestern and southeastern 
Turkey. 

Forests of pine, oak, box, and chestnut trees cover 
about one out of eight 
acres of land in Turkey. 
But the forests grow only 
in the region near the 
Black Sea. One of the 
reasons that the central 
plateau is so dry is that 
there are not enough tree 
roots to catch and hold 
moisture. 

The soil of the Anatolian 
plateau is good, but thin. 
The land is poor from hundreds of years of neglect, and 
much of it has been washed down to the coastal plains 
by spring floods. For this reason, many coastal areas 
are much more fertile than the interior. One out of 
every four acres in Turkey can be used for farming. Two 
acres out of five are pastures and meadows. 

Conservation. The Government carries on an exten- 
sive program of public works to develop Turkey’s те- 
sources. It has built hydroelectric power plants and 
also has constructed irrigation projects to use the heavy 
winter snows of the Anatolian plateau to water the 
summer's crops. A great irrigation project has been 
built on the Seyhan River to water the region around 
Adana. Another dam and artificial lake outside Ankara 
provide water for the city. The dam site has been made 
into a green park where thousands of acacia trees grow. 
Turkey’s huge Kemer Baraji power dam was built in 
the southwestern part of the country in 1958. It stands 
in a gorge cut by a branch of the Menderes River. 


The People and Their Work 


The People. The Turks are Asiatic peoples, related 
to the Tartars, mixed with the earlier inhabitants of 


Turkey is almost 30,000 
square miles larger than Texas. 


Letter Writers sit at little tables on the sidewalks of Iz- 
mir (Smyrna), waiting for customers. Neatly-typed letters 
using the Roman alphabet cost about thirty-six cents apiece. 


A Shepherd talks to the farmer's wife about the condi- 
tion of the flock. Over his shoulder he carries a homemade 
leather bag for his lunch. He holds a shepherd's crook. 


Asia Minor and with Balkan and Mediterranean peo- 
ples. They usually are dark-skinned, with dark hair and 
dark eyes. See TURK. 

Turkey has nearly 1,500,000 Kurds, who form the 
largest single minority group in the country. They are 
wandering tribesmen who live near Iraq and Iran. The 
Kurds are devout Sunni Moslems (see KURDISTAN). 
Turkey also has a large group of Arabs and smaller 
groups of Circassians, Armenians, Lazes, and Georgians. 
Most of these peoples live in northeastern Turkey, near 
the borders of Iran and Russia. Small numbers of 
Greeks and Jews also live in Turkey. 

Ways of Life in Turkey have been almost completely 
changed in the past forty years. Turkish women once 
had almost no rights. They had to wear veils if they ap- 
peared on the streets, and had to obey their fathers or 
husbands in all matters. The men wore baggy trousers 
pulled in at the knees and a kind of hat called a fez. 
Now the Turks wear Western-style clothing. Men and 
women enjoy equal rights, and Turkey has a larger pro- 
portion of women representatives in its parliament 
than most other countries. 

The Turks are a proud people, with a strong love of 
their country. They have a gift for joking and telling 
stories, and they admire a keen sense of humor. Turkish 
coffee is world famous. It is thick and sweet, with the 
grounds left in the cup. One Turkish specialty is Börek, 
a thin pastry shell filled with egg, cheese, and herbs. 
Raki, a brandy distilled from grape juice, is especially 
well known. 

The Turks are fond of skiing, swimming, soccer, and 
wrestling. Fishing along the coasts and boar hunting 
in the interior are popular sports. 

The Government has built Aalkevis in many cities. 
A halkevi is a “house of the people” The halkevis 
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sponsor sports, dramatics, and the fine arts. In towns too 
small for a halkevi, the Government has set up a 
halkodasi, or “room of the people” All the halkevis and 
halkodasis have libraries and encourage reading. Many 
publish newspapers for their members. The halkevis 
have a system of social assistance to help the needy. 

Language. The language of Turkey is based on that 
of the Ottoman Turks. It is a soft, musical, expressive 
language. During the time of the Ottoman Empire, 
the Turks borrowed many Arabic and Persian words, 
and used the Arabic alphabet. But in 1928 Kemal 
Atatürk changed the old method of writing and print- 
ing. The Turks now use a completely phonetic Roman 
alphabet. 

Cities. Istanbul is the largest city in Turkey. Ankara 
serves as the capital of the country and the headquarters 
of the Baghdad Pact nations. Izmir is an important 
trading center on the eastern coast of the Aegean Sea. 
Adana stands in the center of a great cotton-growing 
district. It has become important for cotton textile 
manufacturing. Antakya is the site of the ancient city 
of Antioch. Bursa has famous mosques and historical 
attractions. Adrianople lies in the heart of a rich indus- 
trial and agricultural region. See the separate articles on 
Turkish cities listed in the Related Articles section of 
this article. 

Agriculture provides work for four out of every five 
persons in Turkey. The Anatolian plateau produces 
livestock and many kinds of grain. The chief grain crops 
are wheat, barley, corn, rye, and oats. Turkey ranks as 
one of the largest wheat-exporting countries in the 
world. Cotton growing is centered on the Mediter- 
ranean coast, near Adana. ‘Tobacco grows well on the 
northern coast, near Samsun and Sinop. Another im- 
portant crop from the coasts is the poppy. Opium made 
from this plant is used for medicinal purposes. Sugar 
beets grow in inland regions, and form an important 
source of sugar. Figs, raisins, hazelnuts, and olives also 
are grown. The most important fruit-growing region is 
on the Aegean coast, near Izmir. Many goats are raised 
for their hair, which is made into mohair. Sheep are 
raised for their wool. 

Turkey has imported farm machinery from the United 
States, Canada, and Western Europe. Some of it has 
been imported under the Marshall Plan. With the new 
machines, farmers have raised new and better crops, 
and agricultural production has risen steadily. 

Mining. Coal mines at Zonguldak, taken over by the 
Government in 1996, produce large amounts of coal. 
This coal powers Turkey’s growing industries. Turkey 
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Çubuk Dam stands in the mountains near Ankara on the Çubuk 
River. It forms a lake used to supply water to the city. A park 
surrounds the site of the dam. 


is one of the world's largest producers of chromium. 
Mines also produce copper, iron, lead, zinc, and lignite, 
or soft brown coal. Petroleum production has risen 
steadily since deposits were first discovered in the 
southeastern part of the country in the early 1950's. 
Turkey also has deposits of meerschaum, molybdenum, 
Silver, and emery (used for grinding stones). 

Fisheries. The waters of the Black Sea and the Bos- 
porus yield many kinds of fish, including anchovy, 
mullet, sturgeon, swordfish, and tuna. Lobster, mus- 
sels, and oysters are taken from the Sea of Marmara. 

Manufacturing. The Turkish government has made 
great strides in its campaign to build up heavy indus- 
tries in the country. It has built an iron and steel plant 
at Karabuk, near the Zonguldak coal fields, and cotton 
textile plants at Kayseri and Malatya. Other govern- 
ment-owned factories produce chemicals, paper, ce- 
ment, sugar, shoes, cigarettes, and glass. Many of the 
workers in these plants leave their factory jobs to help 
in the fields at harvest time. 

Private industry has kept pace with the government. 
Food-processing plants supply much of Turkey’s pack- 
aged foods. The private textile industry is centered in 
and near Adana. Large sugar refineries have been set 
up, some with government aid. In addition to facto- 
ries, Turkey has many small handicraft shops that em- 
ploy only a few persons. These shops produce valuable 
rugs, inlaid wood, metalwork, and gem settings. 

Transportation and Communication. Roads, rail- 
roads, and airlines connect the important cities of 
Turkey with each other and with the rest of the world. 
The country has about 5,000 miles of railroads, and 
more than 16,500 miles of good, all-weather roads. Air 
transportation is increasing in Turkey. A new inter- 
national airport was opened near Istanbul in 1953, The 
country's major cities are connected by air with the 
cities of Europe and the Near and Middle East. Turkey 
also has developed its merchant marine. The Turkish 
government owns many vessels that carry on overseas 
trade. Coastal shipping between home ports also is 
important, because ‘Turkey has such a long coast line. 


416 


Trade. Most of Turkey's trade is with West Ger- 
many, the United States, and the countries of Europe, 
Turkey sells farm products to other countries, and buys 
manufactured goods from them. Cereal grains, cotton, 
and tobacco lead the list of exports. The country also 
exports chromium ore, other minerals, and dried fruits 
and nuts. Turkey’s largest import is machinery, with 
vehicles, iron and steel products, textiles, and fuel ой 
next on the list. The country must import quantities 
of medical and chemical supplies, technical and pre- 
cision instruments, and paper. Turkish rugs and carpets 
are almost the only manufactured goods shipped to for- 
eign countries. Turkey carries on little trade with its 
Balkan neighbors. Turkey belongs to the European 
Payments Union (see EUROPEAN PAYMENTS UNION). 


Social and Cultural Achievements 


Education has been onc of Turkey's greatest prob- 
lems. At the end of World War I, only about one per- 
son out of eight could read and write. Now, about two 
thirds of the people can read and write. The govern- 
ment controls all schools, and public schools are free. 
By law, children must go to school between the ages of 
7 and 15. But there are not yet enough schools in 
some villages. The educational system includes six 
years of primary schooling, three years in a middle 
school, and three years of higher education in a lycee, 
There are many technical and professional schools. 

Both Ankara and Istanbul have large universities, 
and there is a teacher-training school at Istanbul. 
New universities were opened at Van and Erzurum, 
both in eastern Turkey, in the 1950's. Turkey also has 
many schools operated by persons from other countries. 
These include Robert College and the American Col- 
lege for Girls in Istanbul. These two American schools 
have the same board of directors. The American College 
for Girls, founded in 1871 as a high school, has a junior 
college type program. But its students can take the 
full four-year program and graduate studies offered 
at Robert College. Robert College was founded in 
1863. Т 

The government has set up more than 20 special 
schools to give more training to the people in rural areas. 
These schools, called Village Institutes, meet all year 
long, and last for five years. They give intensive training 
in agriculture, commerce, and the trades to the boys, 
and child care and nursing to the girls. After students 
have completed the Institute course, they go back to 
their villages, prepared to teach others 

The Arts. The Ottoman Turks believed that every 
man, even the sultan, should have a trade or be master 
of some craft. Stone and wood carving, wood and 
metal inlaying, gem setting, and gold and silver work- 
ing became highly developed. Turkish craftsmen used 
the techniques and patterns of the rich Byzantine style 
as well as Persian and Arab motifs. The Sunni Moslems 
believe that artists should not portray human or living 
forms in painting or sculpture, but this idea was not 
strictly followed in objects for daily use. 

Architecture has always been important in the land 
that is now Turkey. The Emperor Justinian built the 
great cathedral of Saint Sophia at Constantinople in 
the 500's (sce SAINT Sorna). The Seljuk Turks built 
many mosques in all parts of Anatolia, and the first 
Ottoman mosques in Bursa are patterned on the Seljuk 
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TURKEY (Map Index) 


Regions 
Names not shown on map. 
Index key shows general 
locations. 


TURKEY IN ASIA 
ANATOLIA)....... BS 
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Cities 


Akdag-madeni, 
Akhisar, 30,156 . 
Aksaray, 14,363. 
Aksehir, 15,387 
Akseki, 2,380. 
Alanya, 6,636. 
Alaşehir, 11,537... 
Alexandretta, see 
Iskenderun 
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Ankara, 453,151. 
Antakya (Antioch 
7,484. . 
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Ardahan, 4,768 
Artvin, 4,547 

Avanos, 5,240 
Ayaş, 3,303.. 
Aydin, 27,706... 
Ayvacik, 1,441... 
Ayvalık, 16,755 
Bafra, 17,588... 
Bakirköy........ 
Bala, 1,756. . 
Balikesir, 46,55 
Bandirma, 25,515. 
Bartın, 10,057. . 
Bayburt, 13,332 
Besni, 11,452 
Beykoz.... 
Beypazarı, 5,930 
Beysehir, 3,189. 
Bilecik, 4,886... 
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Birecik, 10,42. 
Bitlis, 14,022 . 
Bodrum, 4,742 


Bolvadin, 12 
Bostanc.. 
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19,23 
Bursa, 131,336 
Büyükcekmece. 
Büyükliman, see 

Vakfikebir 
Canakkale, 16,074. 
Cankiri, 18,084 
Capakcur, see 

ardi, 594.. 
arşamba, 10,418, 
Catalca, 3,842... 
Cemiskezek, 1,821. 

içekdaği, 855 

ide, 2,015. . 
Cihanbeyli, 3,790 
Civril, 4,792. . 
Cizre, 5,423. 
Corlu, 17,02 
Corum, 25,827 . 


Denizli, 29,934. 
Derik, 3,842. 
Divrik, 827123771 
Diyarbakir, 63,180. . 
Dogubayazit, 5,723. 
Dörtyol, 5,720. . 
Düzce, 12,810.. 
Edirne, 33,591. 
Eğridir, 5,766.. 
Elazig, 41,915.. 
Elbistan, 7,477. 
Emirdağ, 6,224. 
Enez, 566. 


Erzincan, 26,664 
Erzurum, 69,499 
Eskişehir, 122,7 
Ezine, 3,813 
Fatsa, 5,024 
Fethiye, 4,3 
Finike, 1,382. 
Gaziantep, 97, 
Gediz, 5,976. - 


Gercüş, 2,411, 
Gerede, 4,145. 
Gerze, 4,323 

Geyve, 2,278.. 
Giresun, 15,260. 
Göksun, 2,856... 
Gönen, 9,985. . 

Güllük, 826... .. 3 
Gümüsane, 4,173 
Найт, 2,760. 
Hadimköy... 
Hakâri, 2,664. 
Hawza, 5,155.. 


Source: Latest available official figures. 


Haymana, 2,420... 
Hendek, 6,661 
Hinis, 2,631. . 
Hisarónü, 1,103. 


Igin, 5,484. 
incesu, 4,780. pee 
Inebolu, 4,521........ 
iskenderun (Alexan- 

, dretta), 48,084. . 
Iskilip, 10,925. 
isparta, 24,491 
İspir, 1,585..... 
Istanbul, 
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Izmit (Kocaeli), 56,702. 
izmk, 3,649.......... 
Kadinhan, 5,181. 
Kagizman, 6,166 
Kalecik, 4,095. 
Kandira, 4,007 
Kangal, 2,430 
Karaburun. . 
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ice, 6,441. B9 
Lüleburgaz, 8,355 A2 
Mahmutbey... F12 
Malatya, 64,880 B8 
Malazgirt, 1,931. B10 
Malkara, 6,025 A2 
Manavgat, 1,265. C4 
Manisa, 45,484 .B 2 
Maraş, 44,306. C7 
Mardin, 24,338 C9 
Marmaris, 2,537.......C 3 


Mazgirt, 1,033... .. 
Mersin, 51,251..... 
Merzifon, 20,012 
Mesudiye, 1,940 
Midyat, 8,210... . 
Midye, 1,318..... 
Mugla, 12,081... 
Mus, 10,487... . . 

Mustafa Kemalpasa, 

16,867 


Mut, 2,916 

Nazilli, 31,386 
Nevsehir, 16,820. . 
Nik le, 14,693. 
Niksar, 7,640. 
Nusaybin, 2,645 
Odemis, 25,560 
Oltu, 2,677 

Ordu, 14,962 
Osmancik, 4,673 
Osmaniye, 19,701 
Pertek, 2,583 
Pınarbaşı, 3,865 
Polathane, see Akcaaba 
Pütürge, 2,589 
Resadiye, 1,703 
in 

Rize, 17,868 
Safranbolu, 5,374 
Samandıra . . 

Samsun, 62 648 
Sandikli, 8,073 

Saray, see Kazim Paşa 
Sarayköy, 5,292 
Sarikamis, 17,566 
Sariyer. 
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arküy, 3,313 

avur, 3,129. 
Şebinkarahisar, 7,588 
Sereflikochisar, 4,458 
Seydişehir, 4,523. . 
Siirt, 20,895. . 
Şile, 2,012......... 
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Silifke, 6,303, . 
Silivri, 4,182. 
Simav, 5,415. 
Sindirgy M 

іпор, i 
Sivas, 66,350 
Siverek, 21,147. 
Sivrihisar, 6,638 
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Tekirdag, 17,804 
Tercan, 1,720. 
Tire, 23,721 . . 
Tirebolu, 4,246 
Tokat, 26,716. 
Tosya, 11,693... 
Trabzon, 42,273. 
Turgutlu, 27,424 
Uluborlu, 4,276 . 
Ulukisla, 3,664 
nye, 8,532. . 
Urfa, 48,013 
Uşak, 23,366.. В 
Üsküdar, 69,671 (Pop. incl. 
in Istanbul). . ..A 3, F13 
Uzunköprü, 15,455... .A 2 
Vakfikebir (Boy 
1,394. а А 8 
Van, 17,408 
Vezirköprü, 6,266 
Vize, 4,891 £ 
Yalova, 3,897, . 
Yalvag, 8,199 
Yesilkóy . . 
Yozgat, 14,784. 
Zara, 6717..... 
Zile, 21,399.. 
Zonguldak, 46,902... . . 
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Bosporus (Strait) 
Büyük Menderes R 
Cape Anamur... 
Cape Baba 

Cape Bafra.. 

Cape Dikili 
Cape Hinzir 
Cape Ince. . M 
Cape Karatas... 
Cape Kerempe 
Ceyhan R.. 
Dicle R..... 
Erciyas (Mtn.) 
Ergene R...... 
Euphrates Жынды; 
Gallipoli Peninsula 
Gediz В............ 
Geliashin (Mtn.)...,, 
Gulf of Alexandretta . 
Gulf of Antalya. ..... 
Hasan (Mtn.). . 
Honaz (Mtn.) 


осо»о»о»»шсоо 


04 OON кәоо MOX n NODE DNA кә 


осоо шо»с>»оо 


о 


C РЕЧ 


Кага (Mtn.). 
Kelkit К. 
Kizil R.. 
Lake Aksel 
Lake Beysehi 
Lake Efridi 
Lake Tuz.. 
Lake Van.. 
Mt. Ararat. 
Murat (Mtn. 
Murat R... 
Murit (Mtn. 
Sakarya В... 
Sea of Marmara 
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Toros Daglari (Mts. 
Ulu Dag (Mtn. 
Van, Lake... . 
Yenice Irmagi В... 


style. Sinan (1489?-1587) is considered the greatest 
Turkish architect. He built the Mosque of Suleiman 
J in Istanbul, following somewhat the style of Saint 
Sophia, and many other mosques. 

Ceramics. The art of making beautifully colored clay 
tiles was developed early in Turkey. The tiles were used 
in mosaics, wall decorations made of tiny pieces of glass, 
tile, and gold put together. When the Ottoman Turks 
conquered Constantinople in 1453, they plastered over 
the mosaics in Saint Sophia. The mosaics were gradu- 
ally restored after the building became a museum in 
1933. In addition to tiles, Turkish ceramic artists pro- 
duced beautiful dishes and bowls. The best-known 
ceramics center in Turkey is at Kütahya, in Anatolia. 

Textiles, The Turks have always been famous for 
their textiles. People in all parts of the country make 
rugs. They use fine soft wool, dyed with vegetable 
matter. The wool is tied tightly, a tuft at a time, to the 
strands that form the fabric of the rug. Weavers in each 
area use different designs and slightly different tech- 
niques, so experts can tell where a rug was made by 
looking at its workmanship. Turkey produces other 
fine textiles, including shawls and towels. 

Calligraphy, the art of making beautiful written char- 
acters, was developed to a high degree by the Moslems. 
The Koran stated that they must not represent any 
living thing in art. Beautiful printing then took the 
place of illustrations showing human forms. Many 
books were illustrated by hand with miniature paintings. 

Livrature in the Ottoman Empire was greatly in- 
fluenced by Persian and Arabic works, and modern 
Turkish literature shows some of the marks of Arabic 
style. Poetry, folk stories, and history were the chief 
literary forms. Poetry still is one of the most popular of 
all the arts. Folk dramas center around popular puppet 
heroes. such as Karagoz, or Black Eyes. Karagoz defeats 
every villain he meets, to the delight of the audience. 

Religion. Ninety-cight out of every hundred people 
in Turkey are Moslems. They belong to the Sunni, or 
orthodox. branch of Islam. But Turkey does not have 
an official state religion. Freedom of worship is per- 
mitted. Many small churches, such as the Uniat Ar- 
menian, have their headquarters in Turkey. The lead- 
ing non-Moslem groups are the Eastern Orthodox, the 
Jews, the Gregorians, and the Roman Catholics. 


Government 


National Government. A military revolt overthrew 
the government in 1960. A constituent assembly of two 
houses met in 1961 to draw up a new constitution. 
Under the old constitution, the people elected the 
Grand National Assembly every four years. The as- 
sembly clected the President of the Republic from 
among its members, and each president remained in 
office as long as the assembly that elected him. New 
assemblies frequently re-elected the president. The 
president appointed a premier, who chose a cabinet. 
The premier and his cabinet had to be members of the 
assembly, and had to have assembly approval of their 
policies. All men and women 22 years of age ог older 
could vote in Turkish elections. : 

Political Parties grew slowly in Turkey. Until 1945, 
only one party was allowed to exist. It was the govern- 
ment party, called the Republican People’s party. The 
Democratic party was one of many opposition parties 
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formed in 1945 and 1946, and it won a few seats in the 
Grand National Assembly in the 1946 election. Four 
years later, it won a clear majority and elected its first 
president. It remained in power until the 1960 revolt. 

Local Government. Turkey is divided into sixty-seven 
provinces, or vilayets, for local government. The chief 
officer of each vilayet is its vali, or governor. He is ap- 
pointed by the national government at Ankara, but 
he works with a council elected by the people of the 
vilayet. If the vali and the council disagree, the Minister 
of the Interior at Ankara decides the issue. Turkish 
local government is strongly centralized. 


History 


Early Days. According to the Bible, Noah’s Ark came 
to rest on Mount Ararat, in what is now Turkey. The 
first historic peoples of Asia Minor were the Hittites, 
who rose to power in the southeastern part of the area 
about 1900 в.с. The great Aegean civilization spread 
from Crete to the western part of Asia Minor (see 
AEGEAN CIVILIZATION). As the city-states grew up in 
Greece, various kingdoms ruled the Anatolian plateau 
of what is now Turkey. Chief among these kingdoms 
were the Phrygians and the Lydians. The most famous 
city in ancient Asia Minor was Troy (see Troy). 

The Persians probably were the first people to rule 
all Asia Minor, They also controlled Thrace, in Europe. 
After the Persians came the armies of Alexander the 
Great of Macedon. Asia Minor became a battleground 
in the wars among Alexander’s successors. Many small 
kingdoms rose and fell in the period before 63 m.c., 
when the Roman general, Pompey, conquered the 
area. Asia Minor lived at peace under the Romans for 
hundreds of years (see Asta MINOR). 

In А.р. 330, Constantine the Great, one of the last 
rulers of the united Roman Empire, built a new capital 


RED-LETTER DATES IN TURKEY 


1071 The Seljuk Turks conquered Asia Minor. 

1289 Osman became the leader of a band of Ottoman 
Turks. 

1326 The Ottomans captured Bursa. This date usually 
is given as the beginning of the Ottoman Empire. 

1453 The Ottoman Turks captured Constantinople. 

1520-1566 Suleiman I made the Ottoman Empire an 
important power in European politics. 

1854-1856 The Crimean War, in which France, Great 
Britain, and Sardinia supported the Sultan 
against Russia. 

1876 A constitution was announced, but not put in 
force. 

1908 The Young Turks took control of the government. 

1914-1918 World War I, in which the Ottoman Empire 
fought on the side of Germany and lost most of its 
territory. ; 

1922 Mustafa Kemal (Atatürk) won control of Anatolia. 

1923 Kemal sct up the Republic of Turkey and began a 
sweeping reform program. He adopted a Western 
way of life and modernized Turkish institutions. 

1950 In Turkey’s first free elections, Celâl Bayar was 
chosen president. NO 

1952-1954 Turkey joined the North Atlantic Treaty 
Organization and several Balkan alliances. — 

1955 Turkey, Iraq, Iran, Pakistan, and Great Britain 
set up a mutual defense alliance, the Baghdad Pact. 

1960 A military group led by General Cemal Gursel 
overthrew the government and ruled as the Com- 


mittee of National Unity. 
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The Ottoman Empire in 1481 covered most of Asia Minor. 
Mohammed Il, who conquered Constantinople in 1453, died in 
1481 after conquering most of the Balkan Peninsula. 


on the site of the ancient town of Byzantium. He called 
his city Constantinople. From that time on, Constanti- 
nople was the most important city in the empire. For a 
time, the empire was called the Eastern Roman Empire. 
Later it was called the Byzantine Empire (see Byzan- 
TINE EMPIRE). The emperors at Constantinople ruled 
most of Anatolia from the 300’s to the 1100s. 

The Seljuk Turks were the first Turkish peoples to 
invade Turkey. They were a Moslem people who in- 
vaded Asia Minor from the east, gradually conquering 
all Armenia and the Anatolian plateau. At the battle of 
Manzikert, in 1071, the Seljuks destroyed most of the 
Byzantine power in Asia Minor. They set up a Seljuk 
empire with Konya as its capital. The Byzantine em- 
peror, Alexius Comnenus, asked the countries of West- 
ern Europe for aid in fighting the Turks. They responded 
with the First Crusade (see Crusaprs). The Crusaders 
defeated the Seljuks in two battles and then moved on 
to the Holy Land. The Mongols defeated the Seljuks 
in 1243. See MONGOL EMPIRE. 

The Ottoman Empire. Ottoman Turks first appeared 
in Asia Minor in the late 1200’s. They were called 
Osmanli or Ottomans from the name of their leader, 
Osman or Othman, who founded a great empire on the 
peninsula. In 1326, the year of Osman’s death, the 
Ottomans took Bursa. This date usually is given as the 
beginning of Ottoman rule. Orkhan, Osman’s son, 
organized the Ottoman possessions in Asia. The Byzan- 
tine emperor, John Cantacuzene, called on the Otto- 
mans for aid in a civil war, and the Turks crossed into 
Europe for the first time in 1 345. Nine years later, they 
settled southwest of Constantinople. From this small 
beginning, they rapidly spread throughout Thrace. 
They took Adrianople in 1360, calling it Edirne, and 
made it their capital the next year. 

By the early 1400's, the city of Constantinople was 
only a Christian island in a Moslem sea. The Turks fi- 
nally captured the city under Mohammed II, called 
“the Conqueror.” Turkish forces had already conquered 
Bulgaria and parts of Hungary. Mohammed’s troops 
went on to take most of the Balkan Peninsula. In the 
1400’s and 1500's, they extended their empire into 
Asia and Africa. 

Constantinople was called Stanbul by most of its in- 
habitants before the Turks took it. They continued to 
use the name, changing it slightly to Istanbul. The Otto- 
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The Empire in 1566, at the end of the reign of Suleiman 1, 
had reached its greatest size. Suleiman's forces conquered much 
of Africa, and twice threatened the Holy Roman Empire. 


mans always spoke of their empire as a great tent, held 
up by the high officers of the state. In this figure of 
speech, the sultan’s Government was called the Sublime 
Porte, or sublime entrance to the Sultan’s imperial 
residence, Western countries referred to the Ottoman 
Government as the Sublime Porte. 

Under Selim I, grandson of Mohammed II, the 
Turks defeated the Mameluke rulers of Egypt and took 
most of Arabia. The Ottoman sultans took the title of 
Caliph, or spiritual leader of Islam, after conquering 
Egypt. The Ottoman Empire reached its height under 
Selim’s son, Suleiman I, called “the Magnificent,” who 
tuled from 1520 to 1566. Suleiman concentrated on 
Europe and took an active part in European diplomacy. 
He won a great victory over the Hungarians at the 
Battle of Mohacs in 1526. Suleiman conquered much of 
Hungary, spreading panic in Europe. But in 1529, his 
siege of Vienna failed, In 1571, five years after his 
death, Spanish and Venetian flects defeated the Turks 
in the Battle of Lepanto. 

Years of Decline set in rapidly after the Turks made 
peace with Spain in 1585. The Sultans gave less and 
less attention to government, and let officials called 
viziers do the work. In 1683 the Turks tried once again 
to take Vienna, but failed. 

All through the 1700's the Turks fought defensively. 
In 1774, at the end of a six-year war, they were forced to 
open their waters to Russian ships. Another war with 
Russia, from 1787 to 1792, brought new Turkish losses. 

“The Sick Man of Europe," as the Ottoman Empire 
was called during this period, suffered more and more 
losses during the 1800's, The other European powers 
did not want Russia to extend its influence all the way 
to the Mediterranean, All through the 1800's, Austria, 
France, Great Britain, and Prussia managed to keep the 
Ottoman Empire alive. But the Turks continued to lose 
territory rapidly. They had to give Russia the area be- 
tween the Dnestr and Prut rivers in 1812. Greece declared 
its independence from Turkish rule in 1821, and a long 
war followed. France, Great Britain, and Russia sup- 
ported Greece at various times (see GREECE [History]). 
The sultan called on Mehemet Ali, the pasha, or ruler, of 
Egypt, for aid in putting down the Greek revolution. 
Russian troops invaded European Turkey and took 
Edirne, and other Russian forces attacked Turkey from 
the east. The Treaty of Adrianople (Edirne) in 1829 
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The Empire in 1878, after the Congress of Berlin, had lost many 
lands. Bulgaria was officially part of the empire, but was inde- 
pendent, The British occupied Egypt and Cyprus for the sultan. 


gave Russia control of the mouth of the Danube River, 
and recognized the independence of Greece. 

In the next few years, the sultan had trouble with 
Mchemet Ali, who demanded independence for Egypt 
and control over Syria as payment for his help in the 
war in Greece. Mehemet Ali decisively defeated the 
‘lurks at the Battle of Konya in 1832, but the great 
powers again kept Turkey from collapsing. 

From 1854 to 1856, in the Crimean War, France, 
Great Britain, and Sardinia fought on the side of the 
Ottoman Empire to keep Russia from taking European 
‘Turkey. Russia was defeated in the Crimean War, but 
in the Russo-Turkish War of 1877 and 1878, the Turks 
were defeated. The other European powers came to Tur- 
key’s aid by diplomatic action. They met at the Con- 
gress of Berlin and forced Russia to give up a large part 
of its gains (see BERLIN, CONGRESS or). But the empire 
continued to lose territory. Turkey lost Algeria to France 
in 1830, and Tunisia in 1881. Cyprus was lost to Great 
Britain in 1878, and the British occupied Egypt in 1882. 

The Young Turks. Meanwhile, inside the Ottoman 
Empire, the government grew more and more tyran- 
nical. Minority groups in all parts of the empire were 
abused and persecuted. The government finally prom- 
ised reforms, and a constitution was adopted on paper 
in 1876. But the reforms were not carried out and the 
constitution was abandoned during the war with Rus- 
sia. In 1908, a reform party called the Young Turks 
revolted and demanded a constitutional government. 
‘They forced the sultan to yield to their demands. Abdul- 
Hamid II, the sultan, lost his throne after an unsuccess- 
ful counterrevolution. The Young Turks wanted to re- 
store the greatness of the Ottoman Empire. They made 
reforms and eliminated corruption. But the people did 
not want to restore imperial power. Many groups 
wanted independence from Ottoman rule. 

In 1908, Austria annexed Bosnia, Bulgaria declared 
its independence, and Greece took Crete. Three years 
later, Italy took Libya. In 1912, the empire became 
involved in the Balkan Wars. The government of the 
Young Turks led the empire into World War I on the 
side of Germany and Austria-Hungary, in an attempt 
to gain back lost territory. The Allies tried unsuccess- 
fully to invade the Gallipoli Peninsula in 1915 (see 
Wonrp Wan I [The Dardanelles]). 

After World War I, the Allies occupied Istanbul and 
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The Empire in 1914, between the Balkan Wars and World 
War І, had lost most of its possessions in Europe. Independent 
kingdoms were set up in Albania and Montenegro. 


the Straits. A Greek army landed at Izmir under the 
protection of the Allied fleets. The Turks deeply re- 
sented the Greek invasion, and the terms of the armi- 
stice. Many Turks felt that the country would be better 
off without non-Turkish areas such as Syria and Arabia. 
They hoped to create a unified Turkish nation. Under 
the leadership of Mustafa Kemal, a National Congress 
met at Erzurum in 1919. Kemal was elected president 
of a provisional national government early in 1920. Less 
than four months later, the sultan’s government in Istan- 
bul signed the Treaty of Sèvres. The terms of this treaty 
promised to destroy Ottoman power by cutting the 
empire into pieces to be given to various countries (see 
Sèvres, TREATY OF). The treaty was unpopular with the 
Turks, and the sultan’s influence declined. From 1920 
to 1922, he controlled only the area around Istanbul. 
Kemal’s government controlled Asia Minor, and carried 
on a successful war with the Greeks. Late in 1922, Turk- 
ish troops took Izmir from the Greeks, and threatened 
the Allied zone around the Straits. While truce talks 
were going on, Mustafa Kemal announced on Novem- 
ber 1, 1922, that the sultanate had been abolished. In 
1923, the Turks and the Allies agreed on the Treaty of 
Lausanne. The treaty gave Turkey control of Asia 
Minor and Thrace. See LAUSANNE, TREATY OF. 

The Republic of Turkey was set up in 1923. The 
country became the first Moslem state in the world that 
separated the powers of state and church. ‘The Turkish 
Grand National Assembly elected Mustafa Kemal as 
president and approved Ismet Pasha as premier. A new 
age began as Kemal’s government cast aside the signs 
and symbols of Ottoman decay, including the harem, 
the veil and the fez, and Moslem religious schools and 
courts. Turkey adopted a Roman alphabet, the Gregori- 
an calendar, the metric system, and westernized civil 
and criminal laws. The old titles of bey, effendi, and pasha 
were done away with by law, and in 1934 every Turk 
had to choose a surname for himself, Mustafa Kemal 
himself received the name Atatürk, which means father 
of the Turks. Ismet Pasha took the name Inónü, from the 
name of a village where he twice defeated the Greeks. 

The Turks were given the right to militarize the Straits 
in 1936 by the Montreux convention, Kemal Atatürk 
died in 1938, and Inónü followed him in the presidency. 

Turkey remained neutral in World War IT until 
August, 1944, when it cut its diplomatic and economic 
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The Modern Ergani Copper Mines in Eastern Turkey are 
an example of the recent industrial development in the country. 


relations with Germany. On February 23, 1945, Turkey 
declared war on the Axis. Turkey also joined the United 
Nations in 1945. 

Recent Developments. After World War II, Turkey’s 
control over the Straits continued to cause international 
arguments. In 1945, Russia renounced the friendship 
pact that it had made with Turkey in 1925. Russia 
demanded the right to share in the fortification of the 
Bosporus and Dardanelles. Tension mounted in the 
area, and Turkey turned more and more to the W; estern 
Powers for help. In 1947, President Truman of the 
United States announced the Truman Doctrine of giving 
aid to any nation threatened by outside forces. Turkey 
received millions of dollars in aid from the United 
States. In 1949, Turkey joined the Council of Europe. 

The one-party rule of the Republican People’s party, 
founded by Atatürk, was ended in May, 1950. The 
Democratic party won a majority in the Grand N. ational 
Assembly and chose Celâl Bayar as president. A month 
later, Turkey became one of the first nations to send 
troops to Korca to fight for the United Nations. 

Turkey and Greece joined the North Atlantic Treaty 
Organization in 1952. Later in that year, the two na- 
tions joined with Yugoslavia in a mutual defense pact. 
Relations between Turkey and other Western nations 
grew steadily more friendly in the next few years. 

Celal Bayar’s government won an overwhelming vote 
of confidence in 1954. In 1955, Turkey, Iraq, Iran, 
Pakistan, and Great Britain joined the Baghdad Pact, 
a defense alliance now called the Central Treaty Or- 
ganization (see CENTRAL TREATY ORGANIZATION). 

The United States and Turkey signed the first inter- 
national agreement to make use of President Dwight 
Eisenhower's “atoms for peace” plan. Under the agree- 
ment, signed in May, 1955, Turkey was to receive 
enough fissionable material to set up a nuclear reactor 
and carry on its own atomic research, In March, 1959, 
Turkey and the United States signed a defense agree- 
ment. Turkey approved the establishment of a U.S, 
missile base in its territory, 

During the late 1950's, dissatisfaction with economic 
conditions in Turkey caused political discontent, In 
May, 1960, the armed forces took control of the gov- 
ernment in a bloodless revolution, President Bayar 
and Premier Adnan Menderes were imprisoned. General 
Cemal Gursel, a leader in the revolutionary movement, 
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announced he would head a provisional government 
until elections could be held. SYDNEY N, FISHER 
Related Articles in Wonrp Book include: 
BIOGRAPHIES 
An alphabetical list of biographies relating to Turkey 
appears under the heading Turkey in the BIOGRAPHY 
section of the READING AND STUDY Gume. 
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Questions 


What part did Turkey play in the Korean War? j 

How does Turkey compare with Texas in size and in 
population? 

What reforms did the Republic make in Turkey? 

What is meant by the Sublime Porte? © 

What are Turkey’s chief products? What countries 
does it trade with? 

How did Mustafa Kemal get the name Atatiirk? What 
does the name mean? 
eio Turkish area have the Russians always coveted? 

y? 

Where and what is Anatolia? How much of Turkey 
does it cover? 

When was Turkey known as “The Sick Man of Eu- 
горе”? Why was it given this name? 


TURKEY is a large game bird of North America that 
is related to the pheasants. Biologists know of two kinds 
of wild turkeys. One is the ocellated turkey of Yucatán 
and Guatemala, a brilliantly colored bird with eyelike 
spots on its tail. The other is the wild turkey of Mexi- 
co and the United States. 

At one time many common wild turkeys lived as far 
north as Maine and southern Ontario. They were a 
favorite bird of the pioneer hunters. 

Ihe adult male turkey is about 4 feet long, with a 
handsome plumage of metallic green, copper, and 
bronze. The body feathers have black tips. The tail and 
upper tail feathers of the wild turkey in eastern North 
America are deep reddish brown. Those of the Mexi- 
can wild turkey have white tips. A long tuft of bristle- 
like feathers hangs from the center of the male’s breast, 
and his legs have spurs. His head and neck have по 
feathers. A fleshy growth on the front of the head is 
called a snood, dewbill, or leader. The turkey has a 
pouchlike area at the front of his throat, called a wattle. 
Small reddish growths of skin at the base of the throat 
are called caruncles. ‘The female is smaller than the 
male. Her feathers look duller and she has no bristles 
on her breast. Male turkeys are called toms, and females 
are called hens, The name for a young turkey is poult. 

Wild turkeys gather in small flocks in the forests, 


The Bourbon Red Turkey 
has brownish-red plumage, with 
white wing and tail feathers. 
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LEADING TURKEY PRODUCING STATES 
ب به په په په په‎ ue 


California 12,739,000 turkeys YY y y & 


Minnesota. 9,497,000 turkeys AV A A S Sy SS AV YI 
Virginia. . . 6,387,000 turkeys S &y Sy Sy Sy Sy $ 
lowa..... 5,840,000 turkeys YYYY YY 

Texas... ..3,980,000 turkeys YY YY 


Оһо. .... 3,066,000 turkeys Y Y Sy € 
Missouri. . . 2,948,000 turkeys y VY 
Utah... .. 2,736,000 turkeys Y SV $ 


Wisconsin . 2,541,000 turkeys YY & 
Indiana. . .2,423,000 turkeys Ф SV S 
Each symbol y stands for 1,000,000 turkeys produced each year. 


Based on a 4-year average of government statistics, 


Louis C. Williams 


Domestic Turkeys have long provided Thanksgiving and Christ- 
mas dinner for many families in the United States. 


They eat small nuts, seeds, insects, berries, and other 
small fruits. At night they rest in trees. They build their 
crude nests of dry leaves on the ground. Turkey eggs 
are about twice as large as ordinary chicken eggs. They 
have a pale creamy tan color, speckled with brown. 

Domestic Turkey Breeding is an important part of 
the American poultry industry. Turkey meat is nourish- 
ing and delicious. 

The wild turkeys of southern Mexico were probably 
first domesticated, or tamed, by the Mexicans. Span- 
iards brought tame Mexican turkeys to Europe in 1519, 
and they reached England in 1524, The Pilgrims 
brought several to America in 1620. 

Seven main varieties of domesticated turkeys live 
in America. The largest is the Bronze turkey. The full- 
grown male weighs as much as 36 pounds, and the 
young hen weighs up to 16 pounds. The Bronze turkey 
has the white tail-feather tips of its wild ancestor. Its 
feathers are dull black, glossed with red and green on 
the front, and bronze in the rear. 


The White Holland Turkey 
is not related to European 
white turkeys. It is thought to 
be of American origin. 
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TURKEY CARVING 


Other Varieties include the Beltsville White, the 
Narragansett, the White Holland, the Bourbon Red, the 
Black, and the Slate. All except the Beltsville White are 
about the same size. Adult males weigh as much as 33 
pounds, and young hens weigh up to 14 pounds. The 
Beltsville White males weigh up to 23 pounds and the 
young females weigh as little as 11 pounds. The Belts- 
ville White and the White Holland are all white. The 
Narragansett resembles the Bronze turkey, but does 
not have the red and green or bronze colors. The Bour- 
bon Red is a brownish red with white wings. The Black 
turkey is all black, and the Slate turkey has slate- 
colored feathers. 

Turkeys need much the same care as chickens, but 
need more room to run in. They are more delicate, 
especially when young. They are particularly suscep- 
tible to cold rains. The hen usually produces only one 
brood a year, unless she loses her first hatching. The 
male turkey often tries to break the hen’s eggs, and the 
females find hiding places for their nests. 

The turkey-raising industry in America is valued at 
about $300,000,000 a year. The business remains 
largely seasonal, because people buy most turkeys dur- 
ing the winter holiday seasons. 

Breeding has improved the meat on the turkey. The 
domesticated bird develops a larger body than its wild 
relative, has shorter legs and neck, and also more flesh. 
The average family cannot use a bird weighing more 
than 15 pounds. To meet the family demand, turkey 
farmers have developed smaller turkeys. 

Scientific Classification. The turkey belongs to the 
family Meleagrididae. The ocellated turkey is genus 
Agriocharis, species ocellata, The American wild turkey is 
Meleagris gallopavo. JoserH J. Hickey 

See also Bird (color picture, Game Birds); Pounrry 
(Raising Poultry). 

TURKEY CARVING. See MEAT AND MEAT CARVING 
(pictures). 

TURKEY RED. Sce Mapper. 

TURKEY RED, a wheat variety. See WHEAT (Early 
Days in the United States). 

TURKEY VULTURE. See BUZZARD. 

TURKISH BATH is one of the most thorough cleansing 
baths known. The Turks of medieval times believed in 
taking hot-air baths to preserve health, and their war- 
riors spread this bathing custom over most of the Near 
East and parts of Europe. People in the Western World 
liked taking hot baths, and called them Turkish baths. 

The process of taking such a bath is simple. The 
bather wears only bathing clothes, or none at all. He 
first enters a sweating room which has dry heat in tem- 
peratures of about 140°F. He then passes to a room 
where live steam puts the temperature up to 150?F. or 
more, This causes the bather to perspire freely. ‘The 
skin is then washed with warm water and soap or salve, 
and an attendant massages and kneads the body mus- 
cles. After being completely scrubbed and rubbed, the 
bather dries with a rough cloth or towel. Sometimes the 
hard skin of the feet is rubbed off with pumice stone. 
He next takes a cold shower or a swim, and then rests 
until his body temperature returns to normal. 

The Turkish bath purifies the body of grease and dirt, 
and benefits many muscular ills. It is also sometimes 
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used to relieve acute alcoholism. But persons who have 
heart trouble or a kidney disease should never take a 
Turkish bath. The Russian bath is similar to the Turkish 
bath, except that only steam is used. The Finns have a 
system of bathing called a sauna (see FINLAND [Way of 
Life]). Greeks and Romans also used hot and cold baths. 

TURKMENISTAN is the popular name of a state of 
Russia. Its official name is TURKMEN SOVIET SOCIALIST 
Repus.ic. It lies north of Iran and Afghanistan, east 
of the Caspian Sea, and mostly west of the Amu 
Darya River. For location, see Russia (color map). It 
covers an area of 187,200 square miles, and has a popu- 
lation of 1,520,000. Most of the country is a desert 
known as Kara Kum. Crops can be grown only by irri- 
gation. Farming is the chief work of the people. The 
leading products are cotton, wool, astrakhan (a fur 
taken from young lambs), a special breed of Turkoman 
horses, and Karakul sheep. A characteristic part of the 
Turkmenian national costume is the high wool hat. 

The most thickly settled region is a strip of hilly 
country along the southeastern border. Most of the 
people are Moslems and many belong to wandering 
Turkish tribes. The capital is Ashkhabad. Turkmenis- 
tan became a “republic,” or major political division of 
Russia, in 1925. 

See also Mery. 

TURKO-TARTAR. See Russta (The People). 

TURK'S-CAP LILY. See Frower (color picture, 
Flowers of Roadside, Field, and Prairie). 

TURKU, TOOR koo (pop. 102,804), is the second 
largest city in Finland. It lies on the Baltic Sea, about 
go miles northwest of Helsinki. For location, see FIN- 
LAND (color map). It serves as an important port for 
lumber and dairy products. Turku contains shipyards, 
steel and lumber mills, and machinery and tobacco 
plants. It has an ancient cathedral, and Finnish and 
Swedish universities. Turku was founded in 1157, and 
was the capital of Finland until 1812. Jons Н. Wvorren 

TURMERIC, TUR mer ik, is a plant which grows in 
southern Asia. Its fleshy roots are the source of a sub- 
stance, also called turmeric, which is used mainly for 
dyeing. These roots are hard and tough. On the outside, 
they are brownish or yellowish green. When they are 
broken, they show a resinous interior which varies from 
orange brown to deep reddish brown. The roots are 
ready for the market after being cleaned, boiled for some 
hours, and then dried in an oven. The yellowish powder 
which they yield when ground has a strong, aromatic 
odor and a strong, pungent taste. 

Turmeric has been used for hundreds of years as a dye- 
stuff and as a spice. It is an important ingredient of 
curry powder and is used to color mustard. It does not 
yield a fast color, however, as a dyestuff. It has gone out 
of use as a medicine, but in India people mix it with 
milk to form a cooling lotion for the skin and eyes. 
Turmeric is useful in chemistry in making test papers 
for alkalies. With the addition of alkali, white paper 
soaked in a tincture of turmeric turns to reddish brown 
and, on drying, to violet. 

Scientific Classification. Turmeric belongs to the family 


Kingiberaceae. It is classified as genus Curcuma, species 
longa. HAROLD NORMAN MOLDENKE 


THEODORE SHABAD 


See also Curry. 
TURN-AND-BANK INDICATOR. See AIRCRAFT IN- 
STRUMENTS. 


TURNER, FREDERICK JACKSON (1861-1932), an 
American historian, became famous for a theory set 
forth in his paper, "The Significance of the Frontier 
in American History." Turner's theory emphasized the 
influence of an abundance of free land in strengthening 
democratic beliefs in the United States. He viewed the 
frontier, not as a line between east and west, but as a 


process that « hanged constantly, depending on the new 
area's natural resources and the backgrounds and be- 
liefs of the people who moved into it. Turner founded a 
new school oí thought in American history when he 
read this paper at the World's Columbian Exposition, 
which was held in Chicago in 1893. 


Another work, The Significance of Sections in American 
History (1932). won the Pulitzer prize for history in 1932. 


Turner also pioneered in using the materials and meth- 
ods of the geographer, the economist, the sociologist, 
and the statistician in history. He was born in Portage, 
Wis., and (aught at the University of Wisconsin and 
Harvard University. MERLE CURTI 


Joseph M. Turner 


Brown Bros. 


Frederick Jackson Turner 


гом Bros. 


TURNER, JOSEPH MALLORD WILLIAM (1775-1851), 
ranks with John Constable as one of the two greatest 
English landscape painters. He is especially noted for 
his imaginative water colors and oil paintings, which 
often show dramatic sunsets and sunrises, done in a 
brilliant kaleidoscope of colors. His painting, The Fight- 
ing Téméraire, appears in color in the Partie article. 
During the 1830's and 1840's the method he used be- 
came more and more impressionistic. His work influ- 
enced the Impressionist movement in France led by 
Claude Monet in the 1870%. Turner is also known for 
his landscape drawings, especially the book of drawings 
called Liber Studiorum, done between 1807 and 1819. 

Turner's work was influenced at first by Rembrandt 
and later by Claude Lorrain. He began to use bright 
colors, especially the reds and oranges for which he is 
known, after about 1820, Some of his most famous 
paintings are Childe Harold’s Pilgrimage, Ulysses Deriding 
Polyphemus, Bay of Baiae, View of Orvieto, and Snow 
Storm. 

Turner was born in London, the son of a barber. He 
was something of a boy genius, and exhibited at the 
Royal Academy at the age of 15. He traveled widely, 
first in England and Scotland, and after 1800 in France, 
Italy, and Germany. He drew and painted wherever he 
went, working incessantly and producing hundreds of 
paintings and thousands of drawings, many of which he 
left to the nation. During his lifetime Turner was said 
to be a miser, and toward the end of his life, he became 
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Meroe solitary, and secretive. Many people did not 
ind b work until John Ruskin championed him in 
but he died wealthy and was buried in St. Paul's 
Cathedral, London. He left his money to a charity for 
poor English artists. 
See also RUSKIN, JOHN. 
TURNER, NAT (1800-1831), led the largest slave re- 
volt in American history. He was a Negro slave preacher 
born in Southampton County, Virginia. In 1831 he and 
60 or 70 followers revolted and killed 51 white persons. 
Turner was captured and hanged, and many other 
slaves were put to death. The uprising caused the 
Southern States to pass strict laws for the control of 
slaves. RICHARD N. CURRENT 
TURNER, RICHMOND KELLY (1885-1961), was the 
leading American naval amphibious commander in the 
Pacific Ocean during World War II. In October, 1940, 
Turner became director of the War Plans Division of the 
Department of the Navy, 
and in December, 1941, as 
a rear admiral, he became 
assistant chief of staff to 
the commander in chief of 
the United States fleet. 
Turner went to the Pa- 
cific in July, 1942, to direct 
amphibious operations in 
the Solomon Islands cam- 
paign. Despite his inex- 
perience in the relatively 
new field of amphibious 
warfare, he quickly became 
= competent in this area. 
Often by trial and error, 
he worked out the techniques of ship-to-shore move- 
ment. By the end of the war, these techniques had be- 
come highly efficient and successful. Turner served as 
amphibious commander in most of the naval actions in 
the central and southern Pacific, including Guadal- 
canal, New Georgia, the Gilbert, Marshall, and Mariana 
islands, Iwo Jima, and Okinawa. His successes won him 
many decorations. He became an admiral in 1945. 
Turner was born in Portland, Ore., and was gradu- 
ated from the United States Naval Academy in 1908. 
He acquired a wide background in naval service. He 
learned to fly in 1927. He commanded the cruiser 
Astoria in 1939, when it returned to Japan the ashes of 
Hiroshi Saito, the late Japanese ambassador to the 
United States. After World War II, Turner served on 
the military staff committee of the United Nations 
Security Council. He retired in 1947. Donatp W. MITCHELL 
TURNER, ROSCOE (1895- ), is an American rac- 
ing pilot and aviation business executive. He won the 
300-mile Thompson Trophy race in 1934, 1938, and 
1939. He won the Bendix Race in 1933, and finished 
second in the London-Melbourne race in 1934. He also 
set several transcontinental speed records between 1932 
and 1934. Turner served as an army pilot in World War 
I. He became board chairman of his own aviation firm, 
the Turner Aeronautical Corporation, in 1946. He was 
born in Corinth, Miss. Вовект В. Horz 
TURNER TURNPIKE. See Roaps AND HicHways 
(Some Important Roads and Highways). 


LESTER D. LONGMAN 


Richmond Kelly Turner 


U.S. Navy 
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Purple-Top Turnips Are a Favorite of Gardeners. 


TURNIP, TUR лир, is a fast-growing, cool-season 
vegetable. It belongs to the mustard branch of the cab- 
bage family. The upper part of the root becomes greatly 
enlarged to form the main part we eat. The leaves can 
also be eaten, and people in the Southern States use 
them to make a favorite potherb, or greens. Turnips 
grow in northern Europe, the United States, and Canada. 

No one knows when turnips were first eaten. They 
were a common food of both the Greeks and the Roma ns, 
and have long been a favorite food in England and 
northern Europe. People have grown them in the United 
States since 1734, and probably earlier. 

Turnips are easy to grow. They are well suited for 
home gardens, and the seeds can be sown directly in the 
rows about two weeks before the last frost of spring. 
Gardeners thin the plants so they are about 2 inches 
apart in the rows. The crop is ready for harvest in about 
two months. The fall crop should be sown about two 
months before the first frost of autumn. This crop can 
be stored in cool basements or outdoor pits for winter. 

Turnips are often attacked by turnip aphids or lice. 
These may be controlled by spraying or dusting the 
plants with nicotine sulfate. 

Turnip greens are an excellent food. They are high in 
vitamins A, B, and C. They also give flavor to the diet, 
and bulk, which tends to regulate elimination. 

Scientific Classification, The turnip belongs to the 
family Cruciferae. It is classified as genus Brassica, species 
rapa. 


LEE A. SOMERS 
See also VEGETABLE (Planting Table for Vegetables). 
TURNIP, SWEDISH. See RUTABAGA. 
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TURNPIKE is a road upon which a traveler must pay 
a fee, or toll, in order to use the highway. These roads 
were named turnpikes because in the early days travelers 
stopped at turnstiles, or turnpikes, to pay their fares 
before traveling farther. The first record of tolls being 
collected was on a Persian military road between Baby- 
lon and Syria about 2000 в.с. 

Private investors brought the idea of bui ding turn- 
pike roads to the United States from England, They 
formed turnpike companies to build the roads, and 


operated them for profit. The first turnpike in the United 
States was built in Virginia in 1785. In 1794, the Lan- 
caster Turnpike Company completed a stonc-surfaced 
road that stretched 62 miles between Philadelphia and 
Lancaster, Pa. The company, chartered in Pennsyl- 


vania in April, 1792, built the road at a cost of $465,000, 


Between 1792 and 1810, investors organized 175 turn- 
pike companies in New England. These companies 
spent more than $5,000,000 to build and improve 


nearly 3,000 miles of road. 

Turnpike companies brought about mam improve- 
ments in New England roads. They built bridges and 
surfaced the roads. Stage lines came into wide use as а 
result of the building of turnpikes. But in spite of the 
good they did, turnpikes proved to be poor business 
investments. By 1825 turnpike stocks in the United 
States were nearly worthless, because the toll fees seldom 
paid for more than the cost of keeping up the roads. 

State and local governments in the United States 
took over the task of building and maintaining roads. 
Interest in turnpikes revived in the United States 
during the depression of the 1930's. Several important 
toll roads were built in the 10 years after World War II, 
when taxes failed to provide enough money [or new 
highways. R.G 

See also Roaps амо HiGHwavs; SUPE RHIGHWAY; 
Tort; TOLL BRIDGE; TRAILS or EARLY Days. 

TURNSOLE. See HELIOTROPE. 

TURNSTONE is the name given to two kinds of small 
shore birds. The name refers to their habit of turning 
over shells and pebbles with their bills as they look for 
food. ‘The ruddy turnstone nests only in arctic regions. In 
winter it flies to far southern shores, reaching both coasts 
of the United States in its migrations. It is a bird about 
9 inches long, with feathers of black, white, and reddish 


HENNES 


The Turnstone Often Looks Under Shells for Food. 


brown. The black turnstone is slightly larger and lacks 
the reddish color in the plumage. It nests along the 
shores of the Bering Sea to the Sitka district, and winters 
from southeastern Alaska to Lower California. 

Scientific Classification. The turnstone belongs to the 
family Charadriidae. The ruddy turnstone is genus Arenar- 
ia, species interpres, variety morinella. The black turn- 
stone is A, melanocephala. ALFRED M. BAILEY 

TURNTABLE. See РнохоскАРн (How the Phonograph 
Works); RAILROAD (Roundhouses, Turntables, and 
Shops). 

TURNVEREIN, TOORN fer INE, or TURNER, is a 
name given to the athletic organizations established by 
Friedrich Ludwig Jahn in Germany in the early 1800's 
(see JAHN, FRIEDRICH L.). German immigrants formed 
the first turnvereins in the United States in Philadelphia 
and Cincinnati in 1848. Such organizations are usually 
found in large centers of German population. Member- 
ship in turnvereins in the United States is about 20,000. 
‘The national organization, The American Turners, 
has headquarters at 1550 Clinton Ave., North Roches- 
ter 21, N.Y. E. A. EKLUND 

TURPENTINE, 7UR pun tine, is a resinous sap ob- 
tained from pine trees. The fluid we buy as turpentine 
is really oil of turpentine, or spirits of turpentine. This is 
obtained by distilling the real turpentine. The chief 
sources of turpentine in the United States are the long- 
leaf yellow pine (Pinus palustris) and the slash pine 
(Pinus caribaea), both of which grow throughout the 
Southern States. 

Production. Turpentine is obtained from pine trees in 
inuch the same way that maple sap is taken from sugar 
maple trees. Men cut the pine bark away with a special 
tool, and the thick, gummy sap (sometimes called gum 
thus) is collected in metal cups. The sap is then boiled 
in a vat. The boiling turns part of the sap into a vapor, 
which passes into a coil of pipe cooled by water. As the 
vapor cools, it condenses into oil of turpentine. Oil of 
turpentine is stored in barrels which have had their in- 
sides coated with glue, since it would ooze through 
ordinary wooden barrels. That part of the sap which is 
left in the vat is rosin. See ROSIN. 

Uses. Oil of turpentine is a white to yellowish sub- 
stance with a strong, peculiar odor and a hot, biting 
taste. It is highly inflammable. Oil of turpentine is used 
as a thinner in paints and varnishes by painters, but 
manufacturers of paint have replaced it by mineral 
spirits or paint and varnish makers’ naphtha, which are 
obtained from petroleum. Turpentine will dissolve paint 
stains on clothing, and is used to thin out thick paint. 
Oil of turpentine is also used to dissolve rubber and 
other gums in the manufacture of celluloid and various 
plastics. It is a raw material for artificial camphor. 

A purified form of oil of turpentine, called rectified 
spirits of turpentine, is used in medicine. It is a constituent 
of liniments for sprains and bruises, and the oil itself is 
applied externally for the treatment of pleurisy and 
bronchitis. Spirits of turpentine should not be taken 
except on a physician’s prescription. C. L. MANTELL 

See also GEoRara (color picture, Turpentine). 

TURPIN, "DICK," RICHARD (1706-1739), was an 
English robber whose exploits have appeared in English 
legends and literature. As a youth, he joined a band of 
thieves who stole farm animals and deer. Later, he 
worked with Tom King as a highwayman, robbing 
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travelers along the road from London to Oxford. He 
accidentally killed King while shooting at a constable. 
Finally Turpin was arrested in York for stealing horses, 
was found guilty, and was hanged. William Ainsworth's 
novel Rookwood (1834) described Turpin’s famous ride 
from London to Yorkshire on his horse, Black Bess. ‘The 
story of this ride was originally told of an earlier high- 
wayman named “Nicks.” He was born at Hempstead, 
Essex, the son of an innkeeper. KNOX WILSON 

TURQUOISE, TUR koyz, or TUR qwoyz,is an opaque. 
semi-precious stone in varied shades of green and blue. 
This gem stone occurs in rock deposits in Turkestan and 
Asia Minor, and in New Mexico, Colorado, Arizona 
and Nevada. Its name means Turkish stone. 

Turquoise consists chiefly of hydrous phosphate of 
aluminum. Small quantities of iron give it a greenish 
tint, and the presence of a small amount of copper gives 
the stone its blue color. The color may fade if it is ex- 
posed to strong light or heat, and because turquoise is 
slightly porous, it may absorb dirt or grease. 

Turquoise has been a favorite gem for thousands of 
years, The Egyptians used it as сапу as 4000 в.с. In 
Tran, where fine turquoise has been mined for centuries, 
it is the national gem. Many of the people of the 
Orient used the turquoise as a gem and as an amulet to 
ward off illness and misfortune, and the earliest Mexi- 
cans wore turquoise jewelry. The stone is possibly the 
most widely used of all gem minerals. 

Today, people prize most the blue turquoise, but in 
ancient times green stones were most popular. Persian 
and Mexican jewelers often used turquoise as an inlay. 
It was popular in the United States in the 1800's in the 
form of beads, and today is often seen in Indian style 
jewelry. The turquoise is the birthstone for December. 

Odontolite, or bone turquoise, closely resembles tur- 
quoise. It is made from fragments of fossil bone colored 
blue with phosphate of iron. It can be distinguished 
from turquoise under a microscope. ^ Fmeprmick Н. PoucH 

See also New Mexico (color picture, Zufii Silver- 
smiths). 

TURRET is a towerlike structure. In architecture, a 
turret may be a small circular or square section at the 
corner of a building. Turrets are also used in warfare. 
The first military turrets were towers built on wheels to 
help soldiers in climbing and in battering down the 
walls of castles and towns. Some of these turrets were as 
much as 20 stories tall. They held soldiers, siege en- 
gines, battering rams, and sometimes even bridges. 

Present-day naval and military turrets are heavily 
armored towers used for mounting and protecting guns 
fired from inside. They usually are turned by machinery 
to permit the guns to be fired in any direction. Six-inch 
and heavier guns are built into turrets in naval vessels. 
These form the primary batteries of battleships and 
cruisers. Naval turrets often mount two or three guns in 
sizes up to 16 іпсћ. The first warship with a revolving 
gun turret was the Monitor, built by John Ericsson in 
1862. Airplanes with turrets were developed during 
World War II. These turrets revolved by electrical or 
hydraulic power, and mounted two or four .50-caliber 
machine guns. They enabled the gunner to track his 


target without having to resist the pressure of rushing 
air. ROBERT COLBORN 
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TURTLE 


Giant Turtles often weigh 
several hundred pounds. This 
100-year-old giant Galápagos 
turtle in the San Diego (Calif) 
Children's Zoo can easily carry 
a child on his hard shell. 


San Diego Convention and Tourist Bureau 


TURTLE, TUR £1. Turtles are reptiles that are easy to 
recognize by their shells. The shell is the turtle’s house, 
which it carries along wherever it goes. Few other back- 
boned animals have such excellent protection. There 
have been turtles for the past 175,000,000 years. During 
this time the dinosaurs and other creatures have come 
and gone, and left only their fossil remains, 

Like other cold-blooded animals, turtles cannot live 
in Arctic climates. They are most at home in the tropics 
and warmer parts of the T. emperate Zones. In regions 
with severe winters they hibernate, or sleep through the 
winter, in the ground or in water. Some turtles such as 
the hawksbill live entirely in the water, and some only 
on land. Others can live either in water or on land. 
Most kinds are fresh-water turtles. There are about sixty 
kinds of turtles in the United States, and at least one 
kind lives in every state. 

The names turtle, tortoise, and terrapin are all common- 
ly used. Some writers use tortoise for the animals that 
live only on land. Others use both turtle and tortoise for 
fresh-water kinds. Terrapin is a loose term for several 
American fresh-water turtles, especially those that are 
eaten by man. It is correct to say that all these reptiles 
are turtles. 

The turtle's shell covers its short, broad body above 
and below. The shell makes up much of a turtle's skele- 
ton. Turtles are the only group of higher animals that 
have most of their bony parts on the outside. The top 
part of the shell is called the carapace. It is really the 
backbone and ribs, joined into a solid mass by many 
bony plates. It is covered by a layer of horny shields. 
The bottom part, or plastron, is built around the breast- 
bone and probably the belly. The carapace and plastron 
are joined so that there are openings for the turtle’s head, 
legs, and tail. 

Some turtles have more complete shells than others, 
There are kinds that have much of the flesh exposed. 
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Others, like the box turtle, can tightly close all the 
openings of the carapace. One sea turtle, the leather- 
back, has a leathery coat all in one piece. Its | ony shell 
is made up of many small pieces. Soft-shelled turtles 
have a soft leathery shell, with carapace and plastron 
but no horny plates. The carapace of the hawksbill 
turtle is covered with a layer of beautiful brown and 
yellow horn that gives us “tortoise shell.” 

Land turtles are slow and clumsy, and need special 
protection from their enemies. The bones of their shells 
are closely joined, and the head, legs, and tail can be 
drawn inside. The parts that remain exposed are often 
covered with thick scales, and more or less close the 
openings. Turtles in several parts of the world have 
hinged shells that can be shut tightly. Land turtles are 
docile animals. They have short, club-shaped feet with 
blunt claws that are not useful for fighting. 

Fresh-water turtles are often more active than the land 
types. Their feet are partly or completely webbed, or 
joined with flesh. Many of them can not draw the head, 
legs, and tail inside the shell, but their quick movements 
make up for this lack. Sea turtles have paddle-shaped 
legs. In some types that live in water, the bones of the 
shell are not closely joined. The carapace is usually 
flatter than in the land forms, 

No turtles have teeth. This feature makes the turtles 
different from most other groups of higher animals. But 
the jaws have horny edges that can cut hard substances, 
and some turtles can make painful cuts. Turtles eat 
animals as well as plants, and many kinds eat decayed 
flesh. Some water turtles will not swallow unless their 
heads are below water, 

Many kinds of turtles grow very large. A sea turtle 
twelve feet long swam in the sea that covered South 
Dakota millions of years ago. This creature may have 
weighed a ton. About a million years ago in India there 
was a land turtle with a seven-foot shell. Even today the 
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The Painted Turtle Is Easily Identified by Its Striking Olive, Vermilion, and Yellow Designs 


Australian Snake-necked Turtle 


Leatherback Turtle Soft-shelled Turtle 


Zoological Society of Philadelph з Museum of № 


Green Sea Turtle 


Snapping Turtle 
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leatherback sometimes weighs three fourths of a ton. 
Several other kinds may reach a weight of a few hun- 
dred pounds. Loggerhead turtles sometimes grow to five 
hundred pounds. Their dark red meat tastes like beef, 
and many of these turtles are sent to market. 

Turtles live longer than any other backboned animal. 
One that was in captivity on Mauritius is known to have 
lived 152 years. It was killed by accident in 1918. Even 
the common box turtle, a native of the United States, 
sometimes lives more than a hundred years. Thirteen 
kinds of turtles have lived in captivity for forty-one years 
or more, and probably many kinds live more than fifty 
years. Many books say that turtles live many hundreds 
of years, but there is no good proof for such a statement. 

Under good conditions, a turtle does most of its grow- 
ing in five to ten years. One Galápagos turtle in Cali- 
fornia grew from 29 to 350 pounds in seven years. 
Many captive turtles do not grow this fast, perhaps be- 
cause they are not fed right. Newly hatched turtles sold 
as pets seldom remain healthy or grow at all. Owners 
think their turtles are healthy just because they stay 
alive. But a turtle can remain alive under conditions 
which would kill a mammal or bird. 

Many young turtles show growth rings in each horny 
shield of the shell. Each ring stands for a year's growth. 
‘These rings tell the animal's age until they are crowded 
or worn off. They can show the age of the common box 
turtle up to about fifteen years. Soft-shelled turtles or 
those with smooth hard shells do not have rings. 

All turtles hatch from eggs. They have very inter- 
esting nesting habits. A full grown, female green turtle 
will leave the sea and dig a deep nest in the sand 
of the beach. There she lays her eggs, covers them with 
sand, and pays no further attention to them. Other 
turtles dig their nests in soft ground, or even in the 
wood of a rotting log. The sun hatches the eggs, usually 
in about two months if the weather is not too cold. 


The Three-Toed Box Tur- 
tle digs a hole in loose, sandy 
soil, lays its eggs, then lets the 
sun's warmth hatch them. 

John H. Gerard 


The number of eggs a turtle lays in one grc "up, or clutch, 
varies from one, in Tornier’s tortoise of Africa, to at 
least two hundred in some sea turtles. The common 
snapping turtle of the United States lays about forty 
eggs in one clutch. 

A turtle never knows its parents, and no animal 
teaches it how to make its nest. Its nesting habits are 
guided by instincts which are so strong that a person can 
approach a nesting animal without disturbing it, 
Natives of tropical islands often sit by an animal and 
catch the eggs in the hand as they are laid. The turtle 
then covers up the empty nest as though it were full. 

Turtles have remarkable ability to stay alive, even 
when they are seriously wounded or torn. But ihe most 
dangerous time of their life is just after they hatch from 
the egg. The hatchling's soft shell leaves it open to the 
attack of many enemies. Female sea turtles often lay 
their eggs together on beaches. Thousands of birds, 
mammals, and fishes come to these beaches at hatching 
time, and kill and eat the hatchling: they crawl to 
the shallow water. Skunks, raccoons, and many other 
mammals dig up the eggs of fresh-water turtles, or sit 
and wait for the eggs as they are being laid. Snakes 
often trail female turtles on their way to dig a nest. 
During dry weather, turtles often sleep deep in the 
mud for days. 

Snapping Turtles. This family of fresh-water turtles 


have strong sharp-edged jaws that are good for lighting 
and capturing food. The common snapping turtle of 
North America lives in muddy streams, ponds, and 
lakes. It eats mostly small water animals, and does no 


more harm than good. Sometimes its brown or olive 
shell, covered with moss, looks like a stone in the mud. 
When this turtle is attacked, it thrusts out its large 
head with the quickness of a snake. Most snapping 
turtles grow about twenty-three inches long. This 
length includes the carapace of twelve inches, and a 
fleshy tail of eleven inches. 

The alligator snapping turtle is the largest North 
American land or fresh-water turtle. A big one may 
weigh 140 pounds. This southern turtle lives in streams 
that flow into the Gulf of Mexico. It is also called 
a loggerhead. 

Mud Turtles. These small turtles have dark-colored 
shells. They live in sluggish streams of North America. 
Mud turtles are often a nuisance to fishermen, because 
they seize the bait. They seldom grow even five inches 
long, but if bothered they may bite as viciously as the 
bigger snapping turtles. They are also known as musk 
turtles, because they give out a musky odor when irri- 
tated, 

Scientific Classification. Turtles make up the order 
Testudinata (sometimes called Chelonia) in the class Reptilia. 
There are 11 families and about 275 species. The family 
Chelydridae are the snapping turtles, and Kinosternidae, 
the mud turtles. The terrapins, the box turtles, and the 
land tortoises belong to the Testudinidae. The leather- 
backs belong to the family Dermochelidae. Other sea 
turtles belong to the Cheloniidae. Силғғовр Н. POPE 

See also ANIMAL (color picture, Leading Groups in the 
Animal Kingdom [Painted Turtle]); TERRAPIN; Tor- 
ТОБЕ. 

TURTLE MOUNTAIN GARDEN. See Frower (Fa- 
mous Flower Gardens). 

TURTLE MOUNTAINS. See Norta Daxora (Land 
Regions), 


The Turtledove Is a Small, Ash-Gray European Bird. 


TURTLEDOVE is a small European dove. The turtle- 
dove lives in woods and on farms, and migrates to warm 
climates in winter. It feeds mainly on small grains and 
seeds. The turtledove is shy and seldom seen. But its 
sad, cooing note is often heard in spring. The turtle- 
dove may raise two broods of young in a season. The 
female lays two eggs in a loose nest placed in a low tree, 
shrub, or hedge. The mourning dove is sometimes 
wrongly called a turtledove (see Dove). 

Scientific Classification. The turtledove belongs to the 
family Columbidae. It is classified as genus Streptopelia, spe- 
cies turtur, LEONARD W. WING 

TUSCALOOSA, rus kuh LOO suh, Ala. (pop. 63,370; 
alt. 225 ft.), is an educational and industrial city on the 
Black Warrior River in western Alabama. It lies 58 
miles southwest of Birmingham (see ALABAMA [map]). 

Tuscaloosa is a city of broad streets, tree-lined av- 
enues, and beautiful old homes. Because of its many 
trees, Tuscaloosa is called the Druid City. The name 
comes from a religious sect of ancient Britain whose 
priests lived in forests. See Drurp. 

It is the home of the University of Alabama, Stillman 
College, and several hospitals, including the $3,500,000 
Druid City Hospital. Large industrial plants near the 
city produce cast-iron pipe, munitions, rubber tires, 
bricks, lumber, chemicals, and paper and paper bags. 
Tuscaloosa is also a large market place for the farm 
products of the region. 

The word Tuscaloosa comes from two Choctaw Indian 
words, taska (warrior), and lusa (black). Some people 
believe the city received its name from the Indian chief 
Tascalusa who was defeated by Hernando de Soto in 
1540, Tuscaloosa, incorporated as a city in 1819, served 
as Alabama’s capital from 1826 to 1846. The capital 
then shifted to Montgomery, a larger city. Tuscaloosa 
has a commission form of government, and is the county 
seat of Tuscaloosa County. CHARLES С. SUMMERSELL 

TUSCAN COLUMN. See COLUMN. 

TUSCANY, TUS kuh nih, or, in Italian, Toscana, is 
a political region, or state, in Italy. It lies on the western 
coast of Italy, and north of the city of Rome. Tuscany 
is made up of nine provinces. It covers an area of 8,861 


TUSSAUD, MARIE GRESHOLTZ 


square miles, and has a population of 3,249,000. Тиѕ- 
cany is an important agricultural and industrial center. 
Tuscan straw hats are known all over the world as 
“Leghorns.” Tuscany has the famous Italian cities of 
Florence, Pisa, Siena, and Leghorn (Livorno). 

Tuscany has long been an important Italian center 
of art and learning. In early times, the territory was 
the home of an ancient people known as Etruscans. The 
Italian poets, Dante and Petrarch, used the language 
of Tuscany for their poems. 

See also ETRUSCAN; FLORENCE. 

TUSCARORA INDIANS. See IROQUOIS INDIANS. 

TUSCULUM COLLEGE is a coeducational liberal arts 
school at Greeneville, Tenn. It is privately controlled, 
and is connected with the Presbyterian Church. The 
college offers courses leading to degrees of B.A. and B.S., 
with teacher-preparatory, science, and business admin- 
istration programs. It was founded in 1794. For enroll- 
ment, see Universities AND COLLEGES (table). 

TUSITALA. See STEVENSON, ROBERT LOUIS BALFOUR. 

TUSK. See Anima (picture, Types of Weapons); 
Boar, Мир; ELEPHANT: Hoc (Teeth). 

TUSKEGEE INSTITUTE is a privately controlled coed- 
ucational school at Tuskegee Institute, Ala. Tuskegee 
offers courses in such fields as agriculture, architecture, 
commercial industries, home economics, institution 
management, education, electrical and mechanical 
engineering, nursing, physical education, chemistry, 
commercial dietetics, and veterinary medicine. 

Tuskegee Institute also offers a two-year vocational 
terminal course, leading to a diploma, in 20 trades. The 
school originated the five-year work scholarship plan, 
which helps students with little money to receive a 
university education. 

Booker T. Washington founded the school in 1881. 
He served as principal and instructor for 33 years. 
George Washington Carver, one of the school's best- 
known instructors, was associated with the school of 
agriculture from 1896 to 1913. The Institute's George 
Washington Carver Foundation, established in 1940, 
conducts research in the natural sciences. 

'The school's colors are crimson and gold, and its 
athletic teams are called the Golden Tigers. The best- 
known song is “The Tuskegee Song." For enrollment, 
sce UNIVERSITIES AND COLLEGES (table). L. н. Fosrer 

See also CARVER, GEORGE WASHINGTON; WASHING- 
TON, BOOKER T. 

TUSSAUD, tuh SOH, MARIE GRESHOLTZ (1760- 
1850), a Swiss modeler in wax, founded Madame Tus- 
saud’s Exhibition in London in 1802. Her descendants 
still maintain this famous museum of wax figures of 
prominent people. Some of the characters and scenes 
in the exhibition were modeled from life by Madame 
Tussaud and members of her family with remarkable 
accuracy. Additional figures are made each year. 

Marie Gresholtz was born in Bern, Switzerland, and 
learned to model in her uncle's museum in Paris. In 
1794 she married François Tussaud. During the French 
Revolution she was suspected of sympathy for the king. 
She was forced to model heads of the revolutionary 
leaders, and of victims of the guillotine. She was later 
imprisoned. When released, she moved to London with 
one of her two sons. HELEN E. MARSHALL 
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Some Adult Female Tussock Moths Have No Wings 


TUSSOCK MOTH makes up a family whose cater- 
pillars have tufts, or tusiocks, of hair along the back. 
These hair tufts are often brightly colored. The cater- 
pillars may also have stripes that stand out on the back. 
The adult moths develop only dull colors. 

About 20 kinds of tussock moths live in the United 
States. The gypsy moth and brown-tail moth were brought 
to this country from Europe. Their caterpillars have 
done much damage to trees in New England (see 
BROWN-TaAIL Motu; Gypsy Mora). The white-marked 
moth is another tussock moth, common in the eastern 
United States. The female has no wings. 

The caterpillars, which are the moth larvae, damage 
trees by eating the leaves. They eat into the soft parts 
until only the skeleton of the leaf remains, and often 
destroy whole orchards and forests. One method of 
fighting the gypsy moth has been to import foreign 
beetles which eat the caterpillars. 

Scientific Classification. The tussock moth belongs to 
the family Lymantriidae. The gypsy moth is genus Ly- 
mantria, species dispar. The brown-tail is genus Euproctis, 
species chrysorrhea. EDWIN Way TEALE 

See also Вікр (How Birds Help the Farmer). 

TUTANKHAMON, тоот ahngk AH mun, was a king 
of ancient Egypt from about 1366 to 1357 в.с. His tomb, 
discovered in 1922 by Howard Carter, was the only 
tomb of an Egyptian king ever to be discovered intact, 
still containing all its treasures (see CARTER, HOWARD). 
Several rooms in it were heaped to the ceiling with 
thousands of objects which had belonged to Tutankha- 
mon. These objects, including the innermost coffin of 
solid gold, are now exhibited in the Cairo Museum. The 
king's body, in another of its three-fold nest of coffins, 
has been restored to his tomb (see EGYPT, ANCIENT 
color picture, A Gold Mask of King Tutankhamon]). 

Tutankhamon was probably a grandson of Amenho- 
tep III, but reigned because of his childhood marriage 
with a daughter of King Akhenaton. Akhenaton had 
made Aton, the sun’s orb, the sole god of Egypt. At first 
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Larvae, or Caterpillars, of the Tussock Moth 


Tutankhamon’s name was Tutankhaton, meaning 
Beautiful in life is Aton. The priests of the god Amon 
forced him to abandon the Amarna religion of Akhenaton 
and change his name to Tutankhamon. See AKHENATON. 

Tutankhamon was a child of eight or nine when he 
became king, and his unimportant reign continued for 
only nine years. His aged vizier, Eye, who was possibly 
his other grandfather, served as coregent. Eye later suc- 
ceeded Tutankhamon as king, and conducted his 
funeral in the Valley of the Tombs of the Kings. After 
Tutankhamon’s death, his widow asked the Hittite 
king Shuppiluliuma to send one of his sons to marry 
her and share the throne. After some delay the king sent 
Prince Zannanza, but he was intercepted and slain by 
the Egyptians. As a result, a new dynasty succeeded to 
the throne. Krirn C. SEELE 

TUTUILA. See Samoa (American Samoa). 

TUTWILER, JULIA STRUDWICK. Sec 
(Famous Alabamians). 

TUVA, ТОО vah, was once a separate country, under 
the protection of Russia. Before it became part of Russia 
in the 1940's, it was known as Tannu Tuva. It is now 
an autonomous region in Russia. Tuva lies in Central 
Asia, between Siberia and Outer Mongolia. It has an 
area of about 64,000 square miles, and a population of 
about 150,000. Most of the people are Tuvinians, of 
Turkish stock. They make their living by raising cattle 
and other animals. The chief exports are wool and 
animal hides. The capital is Kyzyl. 

The region was part of Outer Mongolia until 1911. 
Russia gained increasing control of Tuva and in 1944 
annexed it. THEODORE SHABAD 

TUZIGOOT NATIONAL MONUMENT stands near 
Clarkdale, in central Arizona. It contains the ruins of 
three large pueblos believed to have been occupied in 
1200 by ancestors of the Hopi Indians. Beads, pottery, 
and mosaics found there are now in the Tuzigoot Mu- 
seum. The 42-acre monument was established in 1939- 

TVA. See TENNEssEE VALLEY AUTHORITY. 


ALABAMA 
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TWAIN, MARK (1835-1910), was the pen name of 


SAMUEL LANGHORNE CLEMENS, an American author. 
He wrote the novel, The Adventures of Tom Sawyer 
(1876). He wrote a sequel, The Adventures of Huckleberry 
Finn (1884), which is considered one of the three or four 
greatest American books. His Life on the Mississippi 
(1883), handles factually the subject matter of the two 
novels. These three books use the materials Clemens 
accumulated during his boyhood in Hannibal, Mo., 
and during his life as a Mississippi River pilot. They 
contain his most distinctive and original contribution 
to American literature. William Dean Howells, the 
writer and critic, called Clemens “the Lincoln of our 
literature.” 

Early Life. Samuel Clemens was born at Florida, Mo., 
on Nov. 30, 1835. In 1839 the family moved to Hanni- 
bal, where Clemens led the adventurous boyhood that 
formed a basis for the novels. His father died in 1847, 
and he left school to become a printer’s apprentice. In 
1855 he went to work in Keokuk, Iowa, and later in 
Cincinnati. Then he set out for South America. But 
instead of going there, he apprenticed himself to Horace 
Bixby in 1857 to become a Mississippi River pilot. 
Clemens mastered this work completely, and stayed 
on the river until 1861. 

After brief service with a Southern group during 


Bettmann Archive; Gerald Mass 


Using the Pen Name Mark Twain, Samvel Langhorne 
Clemens wrote some of America's greatest books. A rep- 
lica of the famous fence which Tom hoodwinked his friends 
into whitewashing in the novel, The Adventures of Tom 
Sawyer, stands next to Clemens’ home in Hannibal, Mo. 


the Civil War, which he partly fictionalized in “The 
Private History of a Campaign that Failed" (1885), 
Clemens went west with his brother Orion, who was 
secretary of the territory of Nevada. After unsuccessful 
mining enterprises, he moved on to Virginia City, where 
he wrote for the Enterprise. He began to develop his 
humorously exaggerated style, and for the first time 
used the name “Mark Twain,” a river term that indi- 
cates “safe water." From Virginia City, he went to San 
Francisco and worked for the Morning Call. He became 
known in the East when his California mining camp 
story, “The Celebrated Jumping Frog of Calaveras 
County,” was published in the Saturday Press in 1865. 
The story tells of a bet that the frog’s owner lost when 
a stranger filled its gullet with quail shot. 

His Travels. In 1866 the Sacramento Union sent 
him to Hawaii. He sailed for Europe and Palestine 
in June, 1867. On this trip he met Charles Langdon, of 
Elmira, N.Y., who showed Clemens a photograph of his 
sister, Olivia. Clemens fell in love with Olivia, and 
married her in 1870. After this trip, he wrote his first 
travel book, The Innocents Abroad (1869), in which the 
West meets and judges the Old World. The book 
ridicules the manners of other nations, and contrasts 
their sophistication with America’s democratic society. 
It was immediately popular. 

Clemens and his wife lived in Buffalo, N.Y., and then 
in Hartford, Conn., from 1871 to 1891. These were the 
happiest years of their lives, although they were marred 
by personal tragedy. Their only son, Langdon, died in 
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infancy, and of their three girls, Susy and Jean died as 
young women. Susy died in Hartford, and Jean died 
in Redding, Conn. Susy’s death in particular caused 
Clemens much grief. Clara, who married the pianist, 
Ossip Gabrilowitsch, was the only child to survive her 
father. Clemens loved his wife dearly, but she had 
delicate health and died in 1904. 

In 1891 financial troubles forced the family to move 
to Berlin, and they did not return to America until 
1900. Clemens lost his money trying to publish his own 
books and in investments in an unsuccessful typesetting 


The Adventures of Huckleberry Finn, considered Mark 
Twain's greatest novel, tells of the experiences of Huck and a 
runaway Negro slave, Jim, as they traveled down the Mississippi. 


machine. This left him $100,000 in debt. But he refused 
to declare bankruptcy and at 60, in uncertain health, 
started out to earn money by a lecture tour of the world. 
He paid every penny of the debt. 

After 1904, Clemens lived in New York City, and 
then in a fine Italian house at Redding, Conn., de- 
signed by William Dean Howells’ son. Here he died 
on April 21, 1910. 

His Novels. Tom Sawyer and Huckleberry Finn both 


have boy heroes, but Huckleberry Finn is much the more 
serious book, It gives a picture of the whole Mississippi 
Valley, and judges slavery, feuding, and many per- 
manent weaknesses of human nature (see Носків- 
BERRY Finn). One or two characters and episodes in 
Pud@nhead Wilson (1894) are outstanding, but as a 
whole this book is weaker than Huckleberry Finn. 

The Gilded Age (1874), which Clemens wrote with 
Charles Dudley Warner, gives an elaborate picture of 
the faults and weaknesses of American society. Because 
of the book's title, the late 1800’s in the United States 
are often called “The Gilded Age." 

During the 1890's, he returned to writing about 
Tom Sawyer and Col. Sellers, a major character in The 
Gilded Age. However, the books The American Claimant 
(1892), Tom Sawyer Abroad (1894), and Tom Sawyer, 
Detective (1896), were much less successful than the 
earlier ones. 

Clemens also wrote historical fiction. The Prince and 
the Pauper (1882) is a boys’ and girls’ book, set in 
England during the time of King Henry VIII and 
King Edward VI. It attacks social injustice in ‘Tudor 
England. A Connecticut Yankee in King Arthurs Court 
(1889) burlesques Arthurian romances. In this book 
Clemens is really interested in viewing the A.D. 500’s 
in the light of the 1800’s and passing judgment on 
both periods. 

Personal Recollections of Joan of Arc (1896) is a serious, 
historically faithful account of the Maid of Orléans, 
whom Clemens considered the most wonderful! human 
being who ever lived. He wrote this book, which was 
his favorite, “for love,’ and published it anonymously, 
because he was afraid that if he signed it, people 
would think they had to laugh. 

The Mysterious Stranger, which was not published 
until 1916, is set in medieval Austria, but it deals with 
legend, instead of history. The Devil’s nephew is one 
of the leading characters, and Clemens uses the story to 
express his philosophical views. These he stated directly 
in his essay, What Is Man? (1906). This essay shows the 
influence of strict, Calvinist religious ideas. He argues 
that human beings are only mechanisms that lack free 
will, and are molded by their environment. 

Travel Books. After The Innocents Abroad, Clemens 
wrote three more travel books: Roughing It (1872), about 
his trip to the West; A Tramp Abroad (1880), set in 
Europe; and Following the Equator (1897), about his 
world lecture tour. Life on the Mississippi is ап auto- 
biographical account of his boyhood on the great river. 
The second part of the book tells of his return many 
years later, and is written nostalgically. 

Much of Clemens’ work is in the form of short stories 
and sketches, first published in magazines and then 
gathered into books. “The Man that Corrupted Hadley- 
burg” (1899) is universally regarded as his greatest 
short story. 

His Style. Clemens’ style had the loose rhythm of 
speech, and he wrote as though he were telling a fan- 


tasie story which he fully expected his listeners to 
believe. He was a master of the “tall story” of the 
frontier, and he delighted audiences with his stories 
and his storytelling abilities. 

Clemens was one of the greatest platform artists of his 
time, and during his later years, he became a world- 
famous figure. Wherever Clemens appeared, he made 
front-page news. 

His View of Life. Clemens was never a philosopher, 
as he liked to consider himself, because he lacked the 
sysiematic training. But he was sometimes a prophet 
and always a reformer. As a young man, he fought for 
justice for the Chinese in California. In his later years 
he became a bitter critic of militarism and imperialism. 
He violently opposed the conquest of the Philippines. 

Clemens considered himself a pessimist, but this is not 
quite accurate. To protect himself against his sensitive 
conscience, he developed a theory that man’s actions 
were all predetermined and that man was not respon- 
sible for what he did. But in practice, he could never 
refrain from admiring good deeds and denouncing bad 
ones. Scholars have completely exploded the idea that 
he permitted his wife and William Dean Howells to 
"suppress" his genius, an idea expressed by some 
influential critics of the 1920's. 

Some of the sharpest things Samuel Clemens said 
about the life of his times were not published until 
Bernard De Voto brought out the selections from his 
autobiography which he called Mark Twain in Eruption 
(1940). But even when he was most bitter, Clemens still 
wrote as a humorist. For example, in Pudd’nhead Wilson: 
“Man is the Only Animal that blushes. Or needs to.” 
“Let us be thankful for the fools. But for them the rest 
of us could not succeed.” “There are several good pro- 
tections against temptations, but the surest is coward- 
ice.” “Each person is born to one possession which out- 
values all his others—his last breath.” “In statesman- 
ship get the formalities right, never mind about the 
moralities." EDWARD WAGENKNECHT 

See also CALIFORNIA (Annual Events [MayD: Mis- 
sourt (Interesting Places to Visit; color picture, The 
Tom Sawyer and Huck Finn Statue). 


Mississippi Steamboats of 
Mark Twain's day churned 
around great bends in the river, 
with black smoke pouring from 
twin stacks. The old river 
boats are rarely seen today. 


Gerald Massie; Pickow, Three Lions 


A Towering Bronze Statue of Mark Twain looks out on his 
beloved Mississippi River from a park in Hannibal, Mo., his 
home town. The inscription on the base reads: “His religion was 
humanity and a whole world mourned for him when he died." 


TWEED 


TWEED is a rough, heavy, woolen cloth. Tweed is 
usually woven of fibers in two or more colors. Some 
tweed has a plain weave. Other tweed has а twill weave, 
with raised diagonal lines. A third way of weaving 
tweed is with the diagonal raised lines of yarn meeting 
each other to form “V’s.” This is called herringbone twill. 
In Scotland, where tweed was first woven, twill is often 
pronounced tweel, and tweed may have developed from 
this. Some people believe the cloth was named for the 
River Tweed. 

Genuine Harris tweeds are made by hand. They are 
woven on the islands of the outer Hebrides—chiefly on 
Lewis with Harris Island. 

The yarns are dyed the colors of the heather in the 
New Hebrides. The dyes are made from plants called 
lichens, which grow in the rocks of the islands. The lichen 
has an odor, called cretal smell, which never leaves the 
cloth. Rainy weather brings out this smell in a Harris 
tweed suit. After the yarn is dyed, special songs are sung 
while the longwise, or warp, threads are put on the 
looms. When the cloth is woven, the weavers have a 
ceremony called waulking, which means shrinking. The 
cloth is soaked in soapy water. Young girls and women 
stand around a table and pass the cloth around while 
each one pounds it and rubs it. As they do this, they 
sing waulking songs. The cloth is then washed and dried 
and is ready to be made into clothing. 

Tweed is a favorite cloth for sports clothing, and 
men’s and women’s coats and suits. Some tweeds are 
made in the United States, but they are usually lighter 
in weight and softer in texture than the cloth made in 
Scotland and England. 

See also IRELAND (picture). 

TWEED, RIVER, rises in Peebles County, in southern 
Scotland. This picturesque stream flows generally east- 
ward to empty into the North Sea at the city of Berwick. 
Tweed cloth, made in southern Scotland, may have 
been named for the River Tweed. 

TWEED, WILLIAM MARCY (1823-1878), was an Amer- 
ican political boss who swindled New York City out of 
millions of dollars. He was born in New York City and 
received a grammar school 
education. He entered pol- 
itics at an early age, and 
became “boss” of Tam- 
many Hall. Tweed organ- 
ized his associates into the 
“Tweed Ring," which 
sponsored schemes for city 
improvements. Millions 
went into the pockets of 
the “ring.” 

Thomas Nast exposed 
these corrupt practices in 
political cartoons, and 
many others fought Tweed. 
Finally in 1871, the Tweed 
Ring was broken up. Tweed was jailed, but escaped to 
Spain. In 1876 the Spanish government returned him, 
and he died in prison. W. B. HESSELTINE 

See also Nast, Tuomas; Tammany, SOCIETY OF; 
TILDEN, SAMUEL JONES. 

TWEEDSMUIR, BARON. See BUCHAN, JOHN. 
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Brown Bros. 


William Marcy Tweed 


TWELFTH AMENDMENT. See Unirep STATES Con- 
STITUTION (Amendment 12). 

TWELFTH NIGHT is the traditional English name 
given to the holy day celebrated on January 6, the 
twelfth night after Christmas. It is also called Е piphany, 
It used to be the last day of the holiday season that 
began with Christmas. In the Catholic calendar, Epiph- 
any is an entirely distinct feast from Christmas, and 


lasts eight days, from January 6 to 13. This is the 
ancient Church custom even for England, where the 
civil holidays ended on January 6. During lic time of 
Queen Elizabeth I, Twelfth Night was observed in Eng- 
land with wild celebration. This custom later died out, 
but special church services are still held on the date. 


Twelfth Night is also the title of a play by Shakespeare. 
See also EPIPHANY; SHAKESPEARE, WILLIAM (Synopses 
of Plays). FULTON J. SHEEN 

TWELVE LABORS OF HERCULES. See Hrrcur 

TWELVE TABLES, LAWS OF THE. The first written 
laws of the Romans were known as the Twelve Tables. 
Ten officials, known as decemvirs, drew up the laws in 
451 and 450 в.с. They based them on earlier civil, 
criminal, and religious codes. The decemvirs were given 
the task of drawing up the laws so that the common 
people of Rome would know exactly what legal rights 
were guaranteed to them. The laws were inscribed on 
12 brass tables, which were fastened to the speakers 
stand in the Roman Forum. For many centuries, the 
Twelve Tables were the basis of private rights of the 
Romans. Although only fragments of the original laws 
have come down to us, they have had a strong influence 
on the laws of many countries. 

See also Decemvirs. 

TWELVE TRIBES. See Jews (Beginnings of Jewish 
History). 

TWENTIETH CENTURY FUND. See Fo: 
(Other Interests). 

TWENTIETH, TWENTY-FIRST, and TWENTY-SECOND 
AMENDMENTS. See UxrrEp STATES CONSTITUTION 
Amendments 20, 21, 22). 

TWILIGHT is the period between daylight and dark, 
immediately after the sun sinks below the horizon. The 
ight is soft and mellow. 

The light which remains after the sun sinks is caused 

by rays of the sun which are bent, or refracted, by the 
earth’s atmosphere so that they still reach the earth. 
The light lasts until the sun is about 18 degrees below 
he horizon. Near the poles, the length of twilight 
varies at different times of the year, but it is always about 
the same at the equator. This is because the sun’s path 
across the earth hardly varies at the equator, and the 
ength of time the sun takes to drop 18 degrees below 
the horizon does not vary. The twilight lasts about an 
hour at the equator. 
If you travel north or south, you will soon find that 
the sun’s path across the earth varies, causing the 
length of twilight to vary. During the arctic summer, 
there is a period when the sun never drops below the 
horizon. Just south of the Arctic, the summer sun never 
drops as much as 18 degrees below the horizon. Twilight 
lasts all night, from sunset to sunrise. 

TWILIGHT OF THE GODS. Sce Мутногосу (Myths of 
Sin and Punishment); Opera (Some of the Famous 
Operas [Die Gétterdammerung)). 

TWILIGHT SLEEP. Scc ANESTHESIA; SCOPOLAMINE- 


WILLIAM Scorr FERGUSON 


DATIONS 


TWILL is the name of a weave which is used in making 
many kinds of cloth. In twill, the lengthwise threads, 
known as warp, meet the crosswise threads, called weft, 
in such a way as to form diagonal, raised lines on the 
finished cloth. The lines may be made either by the 
warp or the weft yarn. They may be raised only a little 
or a great deal. Cashmere cloth is a twill made with the 
weft threads. Drilling is a twill made with the warp 
yarns. The materials serge, gabardine, and cheviot are 
twill-weave fabrics. Grace С. DENNY 

TWIN CITIES. See MINNEAPOLIS; SAINT PAUL. 

TWIN FALLS, Ida. (pop. 20,126; alt. 3,745 ft.), is the 
trading center for a rich farming and food-processing 
region. It lies in the Snake River Valley (see Inauo 
[map]). Twin Falls has meat- and fish-packing and food- 
processing plants, farm-equipment factories, and dairies. 
‘Ihe city, founded in 1904, was named for two nearby 
waterfalls. Twin Falls has a council-manager govern- 
ment. WiLLIAM S. GREEVER and JANET GROFF GREEVER 
TWINE is tough cord made from the twisted strands 
of hard leaf fibers, usually those from the sisal or hene- 
quen plants. The strands are mixed with abacá to make 
manila hemp. Twine is manufactured by drawing the 
raw fibers into slivers, which are combed and spun into 
twine. The twine has about 14 twists to a foot, to hold 
the fibers tightly together. It is first wound on a bobbin 
and then wound into a ball. String is a type of twine, 
thinner than a cord and thicker than a thread. See also 
ABAGÁ; BINDER 'TwINE; SISAL. 
TWINFLOWER, or LINNAEA, lih VE uh, is a favorite 
plant in rock gardens. The twinflower is an evergreen 
plant, which means that it does not shed its leaves in 
ıe winter. It has long, woody stems and roundish 
leaves. Its delicate flowers are shaped like bells, and are 
cither pink or white. They have a fragrant odor. 

The twinflower, or Linnaea, grows best in moist, 
loose soil. It is reproduced by planting a cutting of the 
stem. It is native to northern Europe, Asia, and North 
America. The Swedish botanist Carolus Linnaeus gave 
the plant his own name because it was his favorite 
among the wild flowers of Sweden. 

Scientific Classification. The twinflower belongs to the 
family Caprifoliaceae. It is classified as genus Linnaea, spe- 
cies borealis. PAUL С. STANDLEY 

TWINING, NATHAN FARRAGUT (1897- ) in 
1957 became the first United States Air Force officer to 
be appointed Chairman of the Joint Chiefs of Staff. He 
retired in 1960. He became Air Force Chief of Staff in 
1953. His military career began in the infantry, but he 
transferred to the Air Service in 1924. During World 
War II, he commanded the Thirteenth Air Force in the 
South Pacific, and the Fifteenth Air Force in Italy. The 
Fifteenth was one of the two heavy bomber forces then 
operating against Germany. At the end of the war, he 
commanded the Twentieth Air Force in the Pacific. 
Twining was born in Monroe, Wis. Westry FRANK CRAVEN 

“TWINKLE, TWINKLE, LITTLE STAR.” See LITERA- 
TURE FoR CHILDREN (The 1800s). 

TWINS are two children born at the same time of the 
same mother. Twins occur once in every 80 to 87 births. 
The tendency to have twins is hereditary. There are two 
general types of twins, fraternal and identical. 

Fraternal Twins may be one boy and one girl. If they 
are of the same sex, they still may be easy to tell apart, 
because they grow from two different egg cells which 
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happen to have been fertilized at the same time. 

Identical Twins are the same person, in a sense. They 
are born from a single egg cell which separated into two 
parts early in its development. Each of the parts became 
one of the twins. They are usually much more difficult 
to tell apart than fraternal twins. But some identical 
twins have almost exactly the same characteristics in 
reverse. The hair of one twin may part on the right, for 
example, while the other’s hair parts naturally on the 
left. These twins come from a common egg cell which 
did not separate until it began to develop right- and 
left-sided characteristics. 

Identical twins are sometimes born joined together, 
usually at the hip, chest, or abdomen. Such twins are 
called Siamese, after Eng and Chang (1811-1874), Chi- 
nese twins who were born in Siam. Siamese twins may 
look different from each other. Sometimes they can be 
separated by surgery. But if they share a vital organ, 
surgery is rarely attempted. 

Craniopagus Siamese twins are joined at the head. In 
1952, a series of operations leading to the separation of 
15-month-old twins of this type was performed at the 
University of Illinois Research and Educational Hos- 
pital in Chicago. One of the twins died, but the surgery 
was considered successful. С. УУ. BEADLE 

See also MULTIPLE BIRTH. 

TWINS, THE. Scc Castor AND POLLUX; GEMINI. 

TWISTER. See TORNADO. 

2, 4-D. See WEED KILLER. 

TWO GENTLEMEN OF VERONA. Sce SHAKESPEARE, 
Үүпллам (table, The First Period). 

TWO SICILIES, KINGDOM OF THE. Sec SICILIES, 
Кіхсром or THE Two. 

TWO-STEP was a popular American ballroom dance 
step. It was introduced in the 1890's. It is danced with 
a series of sliding steps to a lively march or polka. 

TYBEE LIGHTHOUSE. Sce Сковстл (Interesting 
Places to Visit). 

TYBURN TREE. In the 1200's, the English govern- 
ment built a gallows in Middlesex on the banks of the 
River Tybourne (Tyburn). Many old English songs and 
writings refer to the gallows as Tyburn Tree or Tyburn 
Elms, The gallows were near London’s Marble Arch. 
The last execution there was held in 1783. Newgate 
Prison then became the official execution place. 

TYCHE. See FORTUNA. 

TYCOON isa dominant person or leader, especially in 
business or industry. It probably came from the Japa- 
nese faikun, or great lord. People of other countries in 
the 1800’s used this title to refer to the shogun, or feudal 
lord, of Japan. 

TYLER, Tex. (pop. 51,230; alt. 545 ft), is a trading 
center for an agricultural and oil-producing area in 
eastern Texas. For location, see TEXAS (color map). 
Some 350 rose growers in the area sell about 20,000,000 
rose bushes annually. The Texas Rose Festival is held 
in Tyler each fall, usually in October. The city pro- 
duces clothing, electrical equipment, lumber and metal 
products, and prefabricated houses. It is the home of 
Butler and Texas colleges. 

Tyler was incorporated in 1846, and named for 
President John Tyler. The seat of Smith County, Tyler 
has a council-manager government. H. Вапу CARROLL 
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JOHN TYLER 


VAN BUREN W. Н. HARRISON 
8th President 9th President 
1837—1841 1841 


10TH PRESIDENT OF THE UNITED STATES 


TYLER, JOHN (1790-1862), was the first Vice-Presi- 
dent to become President upon the death of a Chief 
Executive. He succeeded William Henry Harrison, 
who died a month after taking office. Tyler, a Southern 
Democrat, had split with his party and had run with 
Harrison on the Whig party ticket. 

As President, Tyler soon became a man without a 
party. The Whig program clashed with many of Tyler’s 
lifelong beliefs. He vetoed almost every important bill. 
Angry Whigs tried to impeach him, the first such move 
against a President. They failed, but the resulting fric- 
tion destroyed the Whig program. 

For more than 75 years after the courteous, soft- 
spoken Tyler left office, historians dealt harshly with 
him. President Theodore Roosevelt summed up this 
opinion when he said: “Tyler has been called a medio- 
cre man, but this is unwarranted flattery. He was a 
politician of monumental littleness.” 

Many historians today take a different view. They 
regard Tyler as a President of exceptional courage and 
imagination who displayed great devotion to the prin- 
ciples of Thomas Jefferson. He inherited a political 
situation he had never expected, and could not support. 
He could not have acted other than the way he did. 

Historians also point to Tyler as the man who firmly 
established the right of the Vice-President to succeed 
completely to the presidency. When Harrison died, 
many Whig leaders suggested that Tyler be called only 
“Acting President.” Tyler, with a patience that irritat- 
ed his enemies even further, took over the presidency 
in fact as well as in name. 
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The United States Flag had 26 stars 
throughout Tyler's term of office. 


POLK TAYLOR 
Mth President 12th President 
1845 — 1849 1849 — 1850 
Chicago Historical Society 
1841-1845 


During Tylers administration, many regions began 
to show signs of their future importance. Pittsburgh 
was becoming the home of busy ironworks. Cincinnati 
boasted of its well-paved streets and its schools that re- 
quired children from 6 to 10 years old to learn algebra. 
Texas won its long fight to join the Union. Fighting 
with the Seminole Indians in Florida ended in 1842. 
Just two days after he signed the bill approving state- 
hood for Texas, Tyler signed a bill making Florida a 
state. In New York City, stylish young men turned 
their shirt collars down and let their chin whiskers grow. 


Early Life 


John Tyler was born at Greenways Estate in Charles 
City County, Virginia, on March 29, 1790. He was the 
second son of John and Mary Armistead Tyler. His 
father served at various times as governor, as speaker 
of the Virginia House of Delegates, and as a judge. 

Young John had a mind of his own. When only 11 
years old, he led a revolt against his tyrannical school- 


IMPORTANT DATES IN TYLER'S LIFE ——— - 


1790 (March 29) Born in Charles City County, Virginia. 
1813 (March 29) Married Letitia Christian. 

1816 Elected to the U.S. House of Representatives. 
1825 Elected governor of Virginia. 

1827 Elected to the United States Senate. 

1840 Elected Vice-President of the United States. 
1841 (April 6) Succeeded to the presidency. 

1842 Mrs. Letitia Tyler died. 

1844 (June 26) Married Julia Gardiner. 

1861 Elected to Confederate House of Representatives. 
1862 (Jan. 18) Died near Charles City, Va. 


master, William McMurdo, His father sent him to 
William and Mary College in 1802. The boy studied 
hard and became especially interested in political sub- 
jects. He relaxed from his studies by writing poetry and 
playing the violin. John was graduated at the age of 17. 
He then studied law under his father, and was ad- 
mitted to the Virginia bar in 1809. 


Public and Political Career 


State Legislator. At the age of 21, Tyler won election 
to the Virginia House of Delegates. He became a cap- 
tain of volunteers when the War of 1812 began. But he 
resigned and returned to the legislature after a month, 
because his company had seen no action. 

Tyler’s Family. On March 29, 1813, Tyler married 
Letitia Christian (Nov. 12, 1790-Sept. 10, 1842), the 
daughter of a Virginia planter. They had five daughters 
and three sons. Mrs. Tyler died during her husband’s 
presidency, and Tyler remarried 22 months later. 


TYLER, JOHN 


Congressman. Tyler ran for a vacant seat in the 
United States House of Representatives in 1816 and 
won an easy victory, He then was elected to a full term. 
In Congress, Tyler fought for a strict interpretation of 
the Constitution. He opposed any measure that ex- 
tended the powers of government. Tyler voted against 
John С. Calhoun’s bill for internal improvements be- 
cause he believed such projects increased federal con- 
trol. He denounced the Bank of the United States for 
the same reason (see BANK OF THE UNITED STATES). 

Governor and Senator. When Tyler was 31, he ran 
for the United States Senate but lost. He served briefly 
as chancellor of William and Mary College, then as 
governor of Virginia from 1825 to 1827. Tyler was 
elected to the Senate in 1827, and his convictions on 
strict interpretation of the Constitution soon put him in 
an awkward position. He denounced South Carolina’s 


Virginia Chamber of Commerce 
The Birthplace of John Tyler still stands on the Greenways 
Estate, which lies about one mile south of Charles City, Va. 


attempt to nullify acts of Congress, but he also believed 
that President Andrew Jackson’s measures against 
nullification were illegal (see NULLIFICATION). When 
the Virginia legislature instructed him to support Jack- 
son, Tyler resigned from the Senate and withdrew from 
the Democratic party. 

Tyler Becomes a Whig. In 1840, the Whig party was 
a loose coalition of groups with no agreed policies or 
political beliefs. In hope of luring Southern votes, the 
Whigs chose Tyler as the vice-presidential running 
mate of William Henry Harrison. Tyler accepted, be- 
lieving that the Whigs had dropped their fight for a 
national bank and protective tariffs. Tyler opposed 
these measures. The Whigs barnstormed to victory, 
shouting the slogan “Tippecanoe and Tyler too.” 
Harrison and Tyler defeated President Martin Van 
Buren by a huge majority. See Harrison, WILLIAM 
HENRY. 


Tyler’s Administration (1841-1845) 


Opposition to the Whigs. President Harrison died 
one month after his inauguration, and Tyler became 
President on April 6, 1841. He kept all the members 
of Harrison’s Cabinet. Senator Henry Clay, the Whig 
leader in Congress, quickly submitted a legislative pro- 
gram. It called for a new Bank of the United States 
and for higher tariffs. Congress passed these bills, and 


TYLER'S CABINET 


Secretary of State........... *Daniel Webster 
Abel P. Upshur (1843) 
*John C. Calhoun (1844) 
Secretary of the Treasury... . .Тһотаѕ Ewing 
Walter Forward (1841) 
John C. Spencer (1843) 
George M. Bibb (1844) 
Secretary of War............ TJohn Bell 
John C. Spencer (1841) 
James M. Porter (1843) 
William Wilkins (1844) 
Attorney General............ John J. Crittenden 
Hugh S. Legare (1841) 
John Nelson (1843) 


Postmaster General........ . Francis Granger 
Charles A. Wickliffe (1841) 
Secretary of the Navy........ George Edmund Badger 


Abel P. Upshur (1841) 
David Henshaw (1843) 
Thomas W. Gilmer (1844) 
John Y. Mason (1844) 


*Has a separate biography in WORLD BOOK. 
+See the article TENNESSEE (Famous Tennesseans). 
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Library of Congress 


Frick Art Refere e Library 
Julia Gardiner married Ty- 
ler during his last year in office, 


Letitia Tyler, the President's 
first wife, died in 1842. 


"Tyler replied with a sharply worded veto. That night, 
an armed mob marched to the White House. Hood- 
lums shouted insults at the President and hurled rocks 
through the windows. Tyler calmly issued guns to the 
White House servants and stood firm against the mob. 
The rioters melted away. When Congress passed a sec- 
ond bank bill, Tyler vetoed it again. He said it in- 
cluded all the abuses of a private banking monopoly. 

The Whigs Disown Tyler. Tylers second veto set 
off more Whig demonstrations against the President. 
Mobs burned him in effigy. The entire Cabinet re- 
signed, except for Secretary of State Daniel Webster. 
Clay, still pushing the Whig program, rushed through 
a bill to give the states money from public-la'id sales. 
Tyler vetoed it. Clay came back with another measure 
linking distribution of this money with a higher tariff. 
Tyler vetoed that bill, too. Clay finally gave up and 
resigned from the Senate. 

Attempt at Impeachment. The fight between Tyler 
and his own party became increasingly bitter. On Jan. 
10, 1843, Whigs introduced impeachment resolutions 
in the House of Representatives. But the charges were 
so farfetched that even some Whigs sided with the Demo- 
crats to defeat the impeachment attempt, 127 to 83. 

Tyler's Accomplishments. In 1841, Tyler approved 
the Pre-Emption Act, which allowed a settler to claim 
160 acres of land by building a cabin on the property. 
This law sped settlement of Illinois, Wisconsin, Minne- 
sota, and Iowa. Tyler brought an end to the Seminole 
War in Florida in 1842. That same year, a dispute with 
Great Britain over the boundary between Maine and 
Canada was settled on terms set up by Webster, who 
had remained in the Cabinet for this purpose (see 
WEBSTER-ASHBURTON TREATY). The United States 
signed a treaty with China in 1844 that opened the 
Orient to American traders for the first time. 

The Annexation of Texas provided the chief issue 
during the last half of Tyler’s term. The Texans had 
declared their independence from Mexico in 1836, and 
had petitioned to join the Union. Tyler favored an- 
nexation, but Northern Congressmen opposed him be- 
cause Texas would have been a slave state. Congress 
did not act until after the election in 1844 of James К. 
Polk, who supported annexation. With annexation 
then a certainty, the House and Senate passed a joint 
resolution admitting Texas. Tyler signed the resolu- 
tion on March 1, 1845. Two days later, on Tyler’s last 
full day in office, he signed a bill admitting Florida to 


the Union (see FroRrpA [History]. Texas formally 
joined the Union on Dec. 29, 1845, after Tyler had left 
office. 

Life in the White House. Letitia Tyler was suffering 
from the effects of a paralytic stroke when her husband 
became President. Her only public appearance in the 
White House was at the wedding of her daughter, 
Elizabeth, on Jan. 31, 1842. Mrs. Tyler died on Sept. 
0, 1842, less than eight months after the wedding cere- 
mony. 

About 18 months later, Tyler was cruising on the 
1.5.5. Princeton to watch the firing of a new naval gun. 
The gun exploded, killing six persons, including David 
Gardiner, a former New York state senator. While 
trying to help the victims, Tyler met Gardiner’s 
daughter Julia (May 4, 1820-July 10, 1889). After a 
our-month courtship, they were married in New York 
City on June 26, 1844. Tyler was the first President to 
be married while in office. 

Julia Tyler served as First Lady for eight months, 
and delighted the capital with the youthful vigor of her 
brilliant entertaining. President Tyler and his second 
wife had seven children. 


Later Years 


Spurned by both Whigs and Democrats, Tyler 
retired to Sherwood Forest, his estate near Charles City, 
Va. He lived quietly until just before the Civil War. 
‘Then, in February, 1861, he headed a Southern peace 
mission to Washington seeking a compromise on the 
issues that threatened the Union. Congress rejected the 
Southerners’ proposals. In April, at a Virginia secession 
convention, Tyler voted in favor of Virginia leaving the 
Union. He won election to the Confederate House of 
Representatives in November, 1861, but died on Jan. 
18, 1862, before taking his seat. In 1915, Congress 
dedicated a monument to Tyler’s memory in Holly- 
wood Cemetery, at Richmond, Va., where he is buried 
beside his second wife. HucH RUSSELL FRASER 


Related Articles in Мовір Book include: 
Bank of the United States Harrison, William Henry 
Clay, Henry President of the U.S. 
Florida (History) Texas (History) 
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Questions 


Why did Tyler resign from the army during the War 
of 1812? è 

Why and how did the Whigs desert Tyler? 

How did Tyler show independence as a U.S. Senator? 

Why did Tyler’s marriage to Julia Gardiner arouse 
unusual interest? 

Why did Daniel Webster remain in Tyler’s Cabinet 
after the other members had resigned? 

Why did Tyler oppose the Bank of the United States? 


TYNDAREUS 


TYLER, MOSES COIT (1835-1900), became the first 
great authority on early American literature. His chief 
books were the two-volume A History of American Liter- 
ature During the Colonial Time, 1607-1765 (1878); and 
the two-volume The Literary History of the American 
Revolution, 1763-1783 (1897). In 1881, at Cornell Uni- 
versity, he became the first professor of American his- 
tory in the United States. Tyler helped found the 
American Historical Association in 1884. He was 
born at Griswold, Conn. MERLE CURTI 

TYLER, WAT. See War TYLER’S REBELLION. 

TYLOR, SIR EDWARD BURNETT (1832-1917), a 
British anthropologist, is often regarded as the father of 
anthropology in the English-speaking world. His books 
stimulated the development of this science. Tylor was 
born in London, and traveled widely. Although he 
never studied formally at a university, he was professor 
of anthropology at Oxford from 1896 to 1909. He wrote 
Researches into the Early History of Mankind (1865) and 
Primitive Cultures (1871). Davip B. Srour 

TYMPANI, or TIMPANI. See Drum. 

TYMPANIC CAVITY AND MEMBRANE. Sce Ear 
(The Middle Ear). 

TYMPANUM. 


Terms). 
TYNDALE, WILLIAM (1492?-1536), was опе of 


England’s leaders of the Protestant Reformation. He is 
famous for his translation of the Bible from Greek into 
English. In an effort to help enlighten the people, 
Tyndale translated the New Testament of the Bible, but 
could not get it published in England. After visiting 
Martin Luther in 1524, he finally succeeded in getting 
it printed at Worms, Germany, and smuggled copies 
into England. 

Tyndale was born on the Welsh border, probably in 
Gloucestershire. He was ordained a priest, and preached 
in Gloucestershire. Other clergymen suspected him of 
heresy. Tyndale opposed King Henry VIII's divorce 
from Catherine of Aragon. He was arrested and found 
guilty of heresy, and was burned at the stake on Oct. 6, 
1536. GEORGE L. MOSSE 

See also BIBLE. 

TYNDALL, TIN dul, JOHN (1820-1893), was a British 
physicist and natural philosopher. He is best known for 
his experiments on the scattering of light of different 
colors by small particles. The bluish appearance of a 
light beam passing through something like a soap solu- 
tion is called the “Tyndall effect.” 

Tyndall was also interested in the biological sciences. 
In 1876, he described the action of a Penicillium mold 
in slowing the growth of bacteria. This was more than 
50 years before Sir Alexander Fleming’s chemical work 
on penicillin. 

Born at Leighlin Bridge, Ireland, Tyndall studied at 
the University of Marburg in Germany. Much of his 
earlier work was with electricity and magnetism, and 
with combustion and the flow of heat in gases. 

In 1854, Tyndall became professor of natural philoso- 
phy at the Royal Institution, where he worked with the 
great Michael Faraday (see FARADAY, MICHAEL). After 
Faraday’s death in 1867, Tyndall followed him as 
director of the Royal Institution. С. Gamow 

TYNDAREUS. See CASTOR AND POLLUX. 


See ARCHITECTURE (Architectural 
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TYPE 


TYPE is a letter, number, or other character used in 
printing. The words you are reading were made from 
type. So are the words and numbers in the newspapers, 
magazines, and other books that you read. 

Type is so common today that it is hard to imagine 
how man ever lived without it. But, until about 500 
years ago, everything that people read was copied by 
hand, or was printed from wood blocks on which words 
had been carved by hand. 

Johannes Gutenberg, a German printer, invented 
movable type about 1440. Gutenberg used a separate 
piece of type for each letter (see GUTENBERG, JOHANNES). 
This made it possible for printers to use the same pieces 
of type over and over again to print different pages of a 
book. Printers began producing many more books at 
much lower cost. As a result, more people learned to 
read than ever before. 

The method of making a piece of type has changed 
little since Gutenberg’s day. Type is cast, or molded. 
It is made of a mixture of lead and antimony, with a 
little tin and copper. The finished piece of type is a 


A PIECE OF TYPE 


A Piece of Type is cast, 
or molded, from metal, 
In the United States, the 
standard height of the 
type from the face to the 
foot is .918 of an inch. 
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The Four Main Classes 
of type are Roman, sans 
serif, script, and black let- 
ter. Each class contains sev- 
eral hundred different type 
sizes and styles. The most 
commonly used style of 
type is Roman, 


Dank е 


“Black Letter | 
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slender, rectangular metal block. On its face is the 
raised letter used in printing. The process of making 
type, called founding, once was done entirely by hand, 
Modern machines in type foundries can make hundreds 
of pieces of type a minute. 

Styles of Type. Printers use more than 30,000 styles 
of type for different purposes and effects. A type 
style makes somewhat the same impression on the 
reader that a speaker’s voice makes on the listener, Some 
styles suggest strength, while others give an impression 
of delicacy. Several type styles create a feeling of for- 
mality, while others have an informal spirit. Advertisers 
use thin, graceful styles to catch the eye of women. News- 
papers print blaring headlines in heavy, rugged styles. 

There are four general classes of type: (1) Roman, (2) 
sans serif, (3) script, and (4) black letter. Each of these 
classes includes many styles. 

Roman type includes nearly all the type styles used 
in modern printing. It is the most familiar type, with 
serifs, or finishing strokes, on the letters. Baskerville, 
Bodoni, Caslon, Century, and Garamond are some of 
the most popular Roman styles. 

Nicolas Jenson, a French printer living in Italy, 
perfected the first Roman-style type in 1470. Some до 
years later, printers in France, The Netherlands, Spain, 
and England began designing various styles of Roman 
type. These Roman styles are called old style. They 
usually are named for the designers who created them 
or for the printers who first used them. These men 
include Claude Garamond, a Frenchman, who created 
the Garamond style about 1540, and William Caslon 
(1692-1766), an Englishman, who designed Caslon-style 
type in 1734. John Baskerville, an English printer, cre- 
ated Baskerville type about 1757. The text of WoRLD 
Book articles is printed in Baskerville type. 

Giambattista Bodoni, an Italian printer, created a 
new kind of Roman type style about 1768. This Bodoni 
type has exaggerated thick and thin strokes on its let- 
ters. Its serifs look as though they had been made with , 
a ruler and a fine pen. Bodoni and similar Roman 
styles have been called modern for almost 200 years. 

When it is necessary to draw your attention to a 
word or a line printed in Roman type, the printer uses 
italic type, such as this. 

Sans serif type has no serifs on the letters. The titles 
of Wort Book articles are printed in a basic sans-serif 
style called Futura. 

Script type looks like modern handwriting done slow- 
ly with a fine pen or brush dipped in India ink. The 
letters of script type are joined together. Script styles 
include Commercial and Bank. 

Black letter type resembles German manuscript hand- 
writing in Gutenberg's time. In fact, Gutenberg's first 
movable type was black-letter style. Printers in Germany 
and other northern European countries somctimes still 
use black letter, but it is seldom used in the United 
States because it is hard to read. Black-letter styles 
include Fraktur and Schwabacher. 

Sizes of Type influence the appearance of a page and 
help the reader decide whether he will read the page. 

The size of a piece of type is measured in points. A 
point equals ~'s of an inch. Type is made in sizes 
ranging from 4 point to 144 point. Four-point type is 
hard to read, while 144-point type is two inches high 
and can be read easily from across a room. You are 


The Type Case makes it 
easy to reach quickly 
letters that are used most. 


Printing Industry of America, Inc. 
A Compositor Sets Type from a Case in a Stick. 


How Туре Is Set. The printer sets type, or assembles 
it, in words and lines. Machines such as the Linotype 
and Monotype set the metal type for most printing 
today (see LINOTYPE; MONOTYPE). 

A more modern method of typesetting, called photo- 
composition, can be used in some methods of printing. 
A phototypesetting machine makes negatives of type 
on photographic film, similar to the negatives produced 
by a camera. The negative is then transferred to a metal 
printing plate. 

Type is set by hand for much advertising and other 


The Stick holds pieces of 
type. The compositor sets 
the type upside down 
and in reverse. 


It. R. Donnelley & Sons Co. 


now reading 9-point type. Newspaper type usually is 
8 or 9 point. Newspaper headlines range from 36 to 72 
point, or from one-half to one inch high. 

The width of a line of type is measured in picas. А 
pica equals 3 of an inch. The width of the column of 
type you are reading is 17 picas. 

A complete assortment of letters, numerals, and 
punctuation marks of the same style and size is called 
a font of type. 

Most printers offer a wide assortment of type faces 
and fonts. But even so, they carry only a small portion 
of the many thousands of type faces available. Not even 
a specialist can recognize all the type faces and their 
variations. 


SIZES OF TYPE 


"This line is 6 point Baskerville monotype. 


a 
Bb This line is 8 point Baskerville monotype. 


BE This line is 10 point Baskerville monotype. 
WB This line is 11 point Baskerville monoty 
Ml This line is 12 point Baskerville mon 


material that cannot be set by machine. Many fine, 
limited-edition books also have hand-set type to give 
them a distinctive appearance. Students often set type 
by hand in school printing courses. 

The typesetter, or compositor, takes each letter out of 
the type case and puts it in a hand-size metal container 
called a composing stick. When the stick has been filled, 
the compositor transfers the type to a galley, or metal 
tray. A careless compositor may find himself with a 
jumbled pile of pied type that has fallen out of place. 
After a page of type has been set, the type is lifted from 
the galley into a chase, or metal frame. Here it is held 
tight by pieces of metal and wood called furniture. The 
type is now ready to be put on a printing press to pro- 
duce printed copies. Type is strong enough to stand 
much wear and tear. But, if thousands of copies are to 
be printed, the type may be used to make a metal plate 
of the entire page. Then the plate is used on the print- 
ing press. EUGENE М. ETTENBERG 

Related Articles. See the article PRINTING for an expla- 


nation of how type is used in the printing process. See 
also the following articles in WoRLD Book: 


Alloy (Other Alloys) Goudy, Frederic Monotype 
Baskerville, John Gutenberg, Proofreading 
Bodoni, Johannes Publishing 

Giambattista Italics Stercotyping 
Book Jenson, Nicolas — Teletypesetter 
Electrotyping Linotype 


TYPE METAL. See Alloy (Other Alloys). 
TYPESETTING MACHINE. See LINOTYPE; MONOTYPE; 


'TELETYPESETTER. 
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William A. Burt's Typographer, left, built in 1829, was a 
forerunner of the typewriter. It was impractical, The first practical 


TYPEWRITER is a machine that produces printed 
characters on paper. The modern typewriter is the result 
of many years of experimenting on the crudest form of 
this machine. Several machines were produced in Eng- 
land and the United States during the 1800's. The first 
patent for a typewriter was given in 1714 to an English 
engineer named Mills. But this model was not practical. 
It was not until 1867 that the first practical typewriter 
was designed by Christopher Latham Sholes, Carlos 
Glidden, and S. W. Soulé of Milwaukee, Wis. It was 
patented in 1868. Sholes continued with his experi- 
ments. In 1874 this typewriter was placed on the mar- 
ket by E. Remington and Sons, manufacturers of guns 
at Ilion, N.Y. 

The first Remington typewriter that was produced 
was similar to the modern typewriter used today. At 
one end it had a number of metal bars carrying type. 
These bars were set in pivots around a horizontal ring. 
The shorter arm of each type bar was attached by a wire 


WAYS TO IMPROVE YOUR TYPEWRITING 


CORRECT POSTURE 


Arms relaxed 


' POSITION OF HANDS 


Fingers curved comfort- 


Ewing Galloway 
machine, right, was designed in 1867 by three Milwaukee in- 
ventors—C. L. Sholes, S. W. Soulé, and Carlos Glidden. 


to a lever, which ended in a letter in the keyboard of 
the machine. When the key was struck, the type was 
lifted so as to strike a single point on a rubber cylinder, 
called the platen. Between the type and the platen there 
was an inked ribbon wound on spools at either side of 
the machine. The platen, which was mounted on a 
carriage, automatically moved to the left one space at 
each release of the keys. In this old-fashioned machine, 
the operator could not see what he had written after it 
was printed. In machines of today, the bars of type, 
called type bars, are arranged so the operator can see 
what he has typed. 

The first machines had two sets of type bars. One set 
was for capital letters and one set was for small letters. 
Today, the modern machine has a single keyboard and 
each type bar carries two characters. Capitals are made 
by pressing down on the shift key. The keyboard also 


has punctuation marks, figures, and various other char- 
acters. One of the important improvements on the first 


Back 
straight 


ably and the little finger 


anchored on the guide key Copy to be Typed should be placed 


for easy reading where it will not 
interfere with carriage action 


Hands sloped in line 
with the keyboard 


Keep wrists in line 
with the hands 

Chair 
adjusted to 
correct height 


Shift Key should be struck 
with little finger to keep hands 
in position and to avoid 
making out-of-line capitals 


Keys should be struck in 
perfect rhythm for accuracy 
and good rate of speed 


Feet flat on 
the floor 


Toy Building Blocks Were the Keys of this typewriter. It 
was built by the American inventor R. Т. Р. Allen in 1876. 


machine is the bell that warns the operator when the 
end of the line is nearly reached. Other improvements 
have been the lock which prevents the machine from 
working afier a certain point is passed, the margin re- 
lease, the backspace lever, the automatic ribbon reverse, 
and various other devices for addressing and tabulating. 
Ihe invention of noiseless, electric, and portable 
typewriters brought a great increase in typewriter sales. 
The first noiseless typewriter was placed on the market 
in 1909. It has become popular in the home, where one 
family member can type while others sleep. The elec- 
tric typewriter, appearing in the 1920°, has aided 
business offices. It reduces fatigue among typists, and 
makes up to 20 clear carbon copies with no more effort 
than is required to make one copy. The portable type- 
writer, a favorite among newspaper correspondents and 
others who must travel, is compact and lightweight. 
Many new convenient features have been developed 
in typewriters. For example, there is a typewriter with a 


The Electric Typewriter, 
above, represents one of the 
latest developments іп this 
efficient business machine. It 
has finger-touch control and 
other automatic features. 


Gendreau; Olivetti Corporation of America 


Compact, Lightweight Typewriters of today have automatic 
margin setters, a margin release, and other time-saving devices. 


pin-point type which cuts into the paper as it types. 
This makes it impossible to change what has been typed. 
Other typewriters are equipped with very large type 
which is used for those who have poor eyesight. Braille 
typewriters are also on the market. Different sets of type 
are used to type the alphabets of different languages. 
There are more than 5,000 different kinds of keyboards 
on modern typewriters, and one hundred different kinds 
of type faces. Another convenient invention is the type- 
writer with a device called a justifier. This device makes 
it possible to have right-hand margins that are even, 
just as though the typewritten matter were printed in- 
stead of typed. Developments of the 195078 included 
an clectronic typewriter that types 1,800 characters a 
second, a machine that types in 50 languages, and a 
*wordwriter" that can type a word or a phrase when a 
single key is pressed. б. W. Foris 

See also GLIDDEN, CARLOS; SHOLES, CHRISTOPHER 
L.; TELETYPEWRITER. 


Typewriter Operators must first learn the arrangement of the 
alphabet on the keyboard and also what letters are struck with 
the different fingers. The thumbs strike only the space bar. 


Remington Rand 


TYPHOID FEVER 


TYPHOID, 77E foid, FEVER is a serious infectious dis- 
ease caused by the typhoid bacillus. It was once severe 
among soldiers during wartime, and common in all 
populated regions. However, as methods of good hy- 
giene and sanitation developed, typhoid fever occurred 
less often. It is now relatively rare in areas with modern 
standards of sanitation. 

How Typhoid Fever Spreads. Scientists call the ty- 
phoid bacillus Bacterium typhosum or Salmonella typhosa. 
This organism is so tiny it can be seen only under a 
microscope. It lives and grows in waste materials from 
human bodies. Persons who eat food or drink water con- 
taminated by this waste can get typhoid fever. Some 
persons who do not have the disease themselves carry 
the germs and can infect others. They are called “car- 
riers” (see DISEASE, COMMUNICABLE). 

Typhoid fever can be spread in rural areas where 
seepage from an outdoor toilet may infect the water 
supply. Also, flies may deposit germs on food or drink. 

Symptoms. The illness develops from one to two 
weeks after the infection occurs. The person becomes 
feverish, with headache and pain in his back, arms, and 
legs. Nausea develops, and he loses his appetite. Red 
spots may appear on his body, usually on the abdomen. 

The invading bacteria grow and multiply rapidly in 
the intestine. They cause changes, chiefly ulcerations, 
which are often accompanied by hemorrhages (see 
Uroer). If the ulcerations become severe, they may 
make holes in the intestine. Sometimes typhoid germs 
get into the blood stream. Then complications follow. 
The bone marrow may become infected, or the mem- 
brane covering the spinal cord may become infected, 
causing meningitis (see MENINGITIS). Typhoid fever 
reaches its height at about the start of the third week. 
By the fourth week, the intestinal ulcers begin to heal. 

Treatment. Cold sponge baths help to control the 
fever. Large amounts of liquids are given to keep the 
person from becoming dehydrated. When the person 
has lost blood because of the intestinal hemorrhages, the 
doctor will sometimes perform blood transfusions or 
infusions of blood plasma. The doctor may also pre- 
scribe some of the antibiotic drugs (see AwTIBIOTIC). It 
has been found that chloramphenicol or tetracycline 
may alter the course of the disease, shortening the 
period of fever and freeing the person of the disease 
germs more rapidly. 

Prevention. Good personal hygiene and public sani- 
tation are the best measures for preventing the spread 
of typhoid fever. Sometimes persons must live or work 
where good conditions cannot be maintained, as in dis- 
aster areas. A special vaccine made from killed typhoid 
germs can protect them for several years. Perhaps one 
of the most important methods of prevention, but often 
the most difficult, is to identify and treat the carriers of 
the disease. 

See also PARATYPHOID FEVER. 

TYPHOON, ty FOO.N. The violent tropical cyclones 
that sweep over the Pacific Ocean from the Philippine 
Islands to Japan and the coast of China are called ty- 
phoons. Similar storms are called hurricanes in the West 
Indies and the eastern part of the United States. Ty- 
phoons are most frequent in the months from July to 
October. They begin in low latitudes in the North Pa- 


444: 


Н. WORLEY KENDELL 


cific, move northwest, and then turn northeast. These 
storms often do great damage in Japan. The western 
Pacific typhoons cut a storm path from 50 to 100 miles 
wide. They travel slowly, but the violent gusty winds 
within the circle of the typhoon do great damage. Sec 
also CYCLONE; HURRICANE. James E. Милек 

TYPHUS, 7 TE fuhs, is any one of a group of important 
diseases caused by Rickettsiae. These are tiny organisms 
that look like small bacteria but often behave like 
viruses (see RICKETTSIA). In human beings, they damage 
the lining and walls of blood vessels, causing bleeding 
and skin rashes. Some types of these germs infect ani- 
mals as well as man. Scientists often call the infected 
animals “reservoirs” of the disease. Typhus diseases may 
be transmitted from man to man or from animals to 
man by lice, fleas, ticks, or mites. The diseases are 
named for the way they affect the human population 
(epidemic typhus), for the type of reservoir host (murine, or 
rat, typhus), or for the vector, or carrier (tick typhus). In the 
United States, tick typhus is called Rocky Mountain 
spotted fever (see Rocky MOUNTAIN Sporren FEVER). 

Epidemic Typhus is a serious type of typhus spread 
by the human body louse. It is this typhus that has been 
associated with wars throughout history. Crowding, 
uncleanliness, and human misery during wartime favor 
the transfer of infected lice from one person to another. 
Often, more soldiers die of typhus than in combat. Ob- 
servers estimated that typhus killed more than 3,000,000 
people in Russia during the revolutionary period that 
followed World War I. Typhus epidemics occurred in 
North Africa, Yugoslavia, Japan, and Korea during 
World War II. The disease also was common in many 
of the Nazi concentration camps. Scientists estimate 
that about 25 of every 100 people infected during a 
typhus epidemic die. 

Primary symptoms of all typhus diseases are head- 
ache, skin rash, and stupor or delirium. The patient’s 
temperature may rise to more than 104°Е., remain high 
for three or four days, and then drop rapidly. Some 
persons who recover from typhus harbor the live germs 
in their bodies. Years later these organisms may cause 
another attack. This makes it possible for immigrants 
to the United States to have typhus years after their 
arrival. When typhus recurs in this way it is called 
Brill-Zinsser disease. The disease was named for two 
American physicians who made extensive studies of 
this type of typhus. 

Murine Typhus, also called endemic typhus, is a mild 
form of the disease. It is transmitted to man by the rat 
flea. Like epidemic typhus, this disease occurs through- 
out the world, but does not spread as easily or rapidly. 
It was once a common disease in the southeastern 
United States. During the 15-year period that ended in 
1946, scientists reported about 40,000 cases. But modern 
methods of treatment have caused a sharp decline in 
the occurrence of murine typhus. 

Treatment. Doctors use antibiotics, particularly the 
tetracyclines and chloramphenicol, to treat typhus dis- 
eases. They also use specially prepared vaccines to pre- 
vent the diseases. To control the spread of typhus, 
particularly during an epidemic, doctors often use DDT 
and certain other insecticides. They dust people and 
their clothing with these substances, which kill the 
insect carriers. Tuomas Н. WELLER 


See also DDT; Virus. 


TYPOGRAPHICAL UNION, INTERNATIONAL, is a 
union of workers in the printing trades, affiliated with 
the American Federation of Labor and Congress of 
Industrial Organizations. It has about 800 locals in the 
United States and Canada, organized by crafts. 

The union was founded in 1852. At first, its member- 
ship covered the entire printing trade. Later, the press- 
men, bookbinders, stereotypers, electrotypers, and 
photoengravers organized unions of their own. The 
‘Typographical Union has headquarters at 2820 N. 
Meridian, Indianapolis, Ind. It publishes a monthly 
magazine called the Typographical Journal. For mem- 
bership, see LABOR (table). WILLIAM В. CLOUD 

TYPOLOGY. See AncuaroLocv (Relative Chronol- 
ogy). 

TYR. See TUESDAY. 

TYRANNOSAURUS. See Dinosaur (Lizard-Hipped). 

TYRANNY, TIR uh nih. In ancient Greece, the type 
of government that had authority centered in a single 
all-powerful ruler was called a tyranny. The ruler held 
the title of tyrant; for example, Dionysius, tyrant of 
Syracuse. Today the word tyranny means a cruel and 
despotic government. 

TYRE, tire, was the most important city of ancient 
Phoenicia and one of the great cities of the ancient 
world. It originally consisted of two cities, one on the 
mainland and the other on an island in the Mediter- 
ranean Sea about # of a mile away. For location, see 
LEBANON (map). Tyre had a double line of defense. If 
its mainland inhabitants were attacked, they could flee 
to the island. When Alexander the Great besieged the 
city in 332 B.C., he built a causeway from the shore to 
the island. The causeway still exists, and has made the 
island a peninsula. 

Ancient Tyre first developed as a great maritime city, 
and later became an industrial center as well. Its pros- 
perity was based largely on its manufacture of the 
famous Tyrian purple dye. This came from the murex, a 
mollusk found in large numbers in the nearby waters. 
Tyre was also noted for its textiles and glass. 

Tyre reached its period of greatest prosperity during 
the reign of King Hiram in the 9oo's в.с. In the 800's 
B.C., colonists from Tyre founded Carthage, a great city 
on the coast of North Africa. Tyre fell to Nebuchadnez- 
zar in 572 B.C., after a siege of 13 years, and later to 
Alexander the Great, after a siege of seven months. 
During Roman times, Tyre became famous for its great 
university. The Crusaders occupied the city from A.D. 
1124 to 1291. They built a magnificent cathedral, and 
its imposing ruins still exist. The Moslems destroyed 
Tyre in 1291. The Lebanese town of Sur now stands at 
the northern end of the peninsula. ууплллм Е. McDonatn 

See also CARTHAGE; PHOENICIA. 

TYRIAN PURPLE. See PunPLE. 

TYROL, tih ROHL, or TIROL. The Tyrol is a beautiful 
mountainous region in western Austria and northern 
Italy. Before World War I, the Tyrol was a crownland 
of Austria. The Treaty of Saint Germain, signed in 
1919, divided the Tyrol into two parts. Northern Tyrol 
was given to Austria, and Southern T yrol came under 
Italian rule. 

Austrian Tyrol. The Northern Tyrol has an area of 
4,884 square miles and a population of about 427,500. 
It is a scenic country, with beautiful mountains and 
many rivers. Some of the most important rivers of the 


Culver. 
The Siege of Tyre, in 332 B.C, lasted for seven months. 
Alexander the Great captured Tyre with the aid of 120 warships. 


region are the Inn, the Ziller, the Lech, and the Isar. 
The Tyrol is a province of Austria. Its capital is 
Innsbruck, a picturesque city in the Inn Valley. See 
INNSBRUCK. 

Italian Tyrol. The part of the Tyrol in Italy is known 
as Trentino-Alto Adige. It extends southward from the 
southern boundary of Austria to the Italian provinces 
of Brescia, Verona, and Vicenza. It is about 100 miles 
wide. The Italian Tyrol is divided into the provinces 
of Bolzano and Trento, which have a total area of 
5,271 square miles. About 765,000 people live in the 
area. Some 250,000 of them are German-speaking. 
Between World Wars I and II, the Italian Tyrol was 
called Venezia Tridentina. 

The Land and Its Resources. The Alps cover most of 
the Tyrol. The region is much like Switzerland except 
that it has no large lakes. The Oetztal Alps rise about 


The Tyrol Region Is Shown in Black. The broken white lines 
indicate the Austrian and Italian division in 1919. 
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A Picturesque Village Nestles Amid the Towering Alps in the Italian Tyrol. 


12,500 feet above sea level. Along the Tyrol’s north- 
eastern boundary, the Hohe Tauern mountain chain 
rises over 12,400 feet at Gross Glockner peak. The 
Kitzbühel Alps form the eastern border, and the Ortler 
mountains stretch along the southwestern frontier. Bren- 
ner Pass cuts through the Tyrol at the Austro-Italian 
border. Adolf Hitler and Benito Mussolini held 
many meetings at Brenner Pass during World War II. 

The Tyrol is a winter playground for the people of 
many countries. Skiing and tobogganing are favorite 
sports. The warm summers in the Tyrol attract vacation- 
ists and mountain climbers. Mineral springs in the 
south make the Italian Tyrol a popular health resort. 
Many people also visit Trento, a famous art center. 

Forests cover more than half of the Tyrol region, but 
there are a few scattered farming districts. The Southern 
‘Tyrol is famous for its vineyards and fruit orchards, The 
mountains of Tyrol have some mineral deposits, includ- 
ing zinc, sulfur, coal, iron, and copper. 

History. The Romans conquered the Tyrol in 15 в.с. 
Later, the region fell into the hands of various warring 
German tribes. In 1363 it became part of Austria. In 
1919, the northern part of the Tyrol became a province 
of the Austrian republic. The Southern Tyrol was 
given to Italy. The Italians promised political and 
cultural autonomy to the large German-speaking mi- 
nority in the Italian Tyrol, but the Fascist government 
of Italy suppressed all German clubs and newspapers, 
and forbade the teaching of the German language in 
the area. During World War II, thousands of German 
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citizens in the Italian Tyrol were moved to Germany. 
In 1946, in spite of Austrian objections, the Southern 
Tyrol was again given back to Italy. By an agreement 
signed with Austria, Italy promised autonomy for Ger- 
man-speaking South Tyroleans. In the late 1950's, 
these people claimed they had not received autonomy 
and began fighting for it. A number of border skir- 
mishes occurred between Italians and German-speaking 
South Tyroleans. Italy and Austria tried to reach an 
agreement but failed. In 1961, they took the problem 
to the United Nations. R. Jons Ratu 

See also ALPS; BRENNER Pass; DOLOMITES; TRENTINO- 
ALTO ADIGE. 

TYROTHRICIN, ту roh THRY sin, was one of the first 
antibiotic drugs. René Dubos discovered it in 1937. 
It is too poisonous to be used internally, but it is useful 
in preparing surgical dressings. Tyrothricin is also used 
in lozenges and nasal sprays for treating infections of the 
mouth, nose, and throat. It is produced by the common 
soil bacillus, Bacillus brevis. 

See also ANTIBIOTIC. 

TYRRHENIAN SEA, th RE nih un, an arm of the 
Mediterranean Sea, lies between Italy, Sicily, Sardinia; 
and Corsica. The Tyrrhenian Sea has an area of 60,000 
square miles. It is sometimes called the Tuscan Sea, 
and its Italian name is Mare Tirreno. For location, see 
IrALY (color map). The Tyrrhenian Sea connects with 
the Ligurian Sea to the north. The Strait of Messina 
links it with the Ionian Sea to the south. Principal 
ports on its shores include Naples and Palermo. 


KeNNETH В. RAPER 


